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Chapter 1 Preface 


This chapter describes the scope of application, manual structure, and 
related writing conventions of this manual to help users quickly find the 


information they need. 


About this manual 


10G launched by Unisoc MAC+PCS IP Product User Guide for Titan2 series of 
FPGA products. The contents of this manual mainly include IP usage 
guidelines and related appendices. Through this manual, users can quickly 
understand the related features and usage of 10G MAC+PCS IP. 


Manual writing standards 


Table 1-1 Writing specifications 


Wor Usage 
d principle 
S 
Noti If the user neglects to pay attention to the content, 1t may 
ES cause certain adverse consequences due to misoperation or 


Unable to operate successfully. 


illu | Instructions and tips provided to users. 


reco | Recommended settings and usage instructions for users. 
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Chapter 2 IP usage guide 


This chapter talks about 10G MAC+PCS IP Related usage guides, including IP 
Introduction, IP Block diagram, IP Generation process , Example Design , IP 
interface description, IP register description, typical applications, 
instructions and precautions, and IP debugging methods. For more detailed 
information about the design process, please refer to the following PDS 


help document. 


Pango Design Suite Quick Start Tutorial [1] 


Pango Design Suite User Guide[2] 


IP Compiler User Guide[3] 


Simulation User Guide[4] 
IP introduction 


10G MAC+PCS IP It is based on Titan2 created by Ziguang Tongchuang 
Series FPGA Implemented for 10GBASE-R Physical Layer Ethernet IP , mainly 
implements MAC Client Data MAC Packet Encapsulation, decapsulation functions 
and 10GBASE-R physical layer. Users can use the company s PDS ( Pango Design 
The IPC ( IP Compiler ) tool in the Suite completes the configuration and 


generation of IP modules. 


Main features 


10G MAC+PCS IP is in accordance with IEEE Std 802.3-2018and IEEE Std 
802.1] QbbStandard designed IP, 


The main features are as follows. 

€ Compliant with IEEE Std 802.3-2018 About 10G Ethernet system standard 
description; 
Support AXIA-Stream 64bit Data input and output interface; 


Support APB User configuration interface; 


Support MDIO User configuration PHY interface; 


€ Support IOGBASE-R Physical Layer ; 
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SupportDeficit Idle Count ; 
Support performance statistics function; 
Support 802.3 and 802.1Qbb FlowControl ; _ 
Support VLAN and Jumbo Frames ; 


SupportCustom ` Preamble Mode ; 


Support TX and RX Maximum frame length configuration function. 
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Applicable devices and packages 


table 2-1 10G MAC+PCS IP Applicable devices and packages 


Applicable Support 
devices packaging 

type 

PG2T390H ALL 

PG2T390HX ALL 

IP block diagram 
i WRAPPER 
—— TIE LY LE mar — 
SN Se 


HSSTHP 
RST 


Ls 


1Ogmac mt gen 


Figure 2-1 10G MAC+PCS IP System Block Diagram 


10G MAC+PCS IP by MAC&PCS andSSIP IP It consists of two parts. The 
system block diagram is shown in Figure 2-1. 


shown. 
MAC & PCS 


MAC&PCS Contains MAC Core and PCS Two parts. 


1. MAC Core 


€ In the sending direction, 


set the MAC client Via AXI4-Stream The 
transmitted data is encapsulated in compliance with the protocol 


Packet, and then through XGMII Transfer to PCS ; 
UG052008 
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€ In the receive direction the PCS Received Packet byXGMII The interface 


transmits to the MAC, and the MAC Decapsulate it into data and then 


transmit it to MAC Client through AXI4-Stream . 
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2. PCS 


€  XGMII in send direction Tx The transmitted data will be 64B/66B Encode, 
scramble, and convert to the 64-bit data width required by HSSTHP IP ; 


€ In the receiving direction, the 64bit The parallel data is 66bitBlock 
Lock, descramble, and then perform 64B/66B 


Decoding, via XGMII RX Transfer to MAC Core. 
HSSTHP IP 


HSSTHP IP by 10G MAC+PCS IP Instantiated on demand, HSSTHP IP for PCS 

Bypass . 

eo HSSTHP WRAPPER Contains 4 Channel , each Channel Contains its 
corresponding PMA , 10G MAC+PCS IP Use Channel 0 As a high-speed 
serial data transmission channel, for MAC&PCS Provide 64bit of 
parallel data, and converting MAC&PCS Provided to HSSTHP IP 64bit 
parallel data serialization . 

eo HSSTHP RST For the reset sequence, power-on / reset control is 


completed. This module will be MAC&PCS Provides a logic reset. 
IP Generate process 


Module instantiation 


Via IPC Tools can complete 10G MAC+PCS IP Customized configuration to 
instantiate the required IP module. For specific usage of IPC tools, please refer to 
IP Compiler User Guide [3] . 


10G MAC+PCS IP The main steps of module instantiation are described 
below. 


1. Select IP 


Open IPC and click File->Update in the main window OpenUpdate IP dialog box, add 
the corresponding version 


IP Model. 
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Select FPGA After the device type, Catalog The interface can 
display the mounted IP Model. Select System/Ethernet The corresponding 
version of 10G in the directory MAC+PCS , IP Select the path as shown in Figure 
2-2 shown. Then set the Pathname and Instance Name on the right page. The project 


instantiation interface is shown in Figure 2-3. shown. 
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Chapter 2 IP Usage Guide 
Notice: 
PG2T390H : Software recommendation is 2022.2 and above versions 
PG2T390HX : Software must use 2023.1 and above versions. 
IP (16/70) 
H- E Module 
E System 
EE Ethernet 
Figure 2-2 10G MAC+PCS IP Select path 
Pathname D:\TEST\ipcore\test\test.idf | Browse. ac | Proj Path | 
Instance Name test 


Figure 2-3 Project instantiation interface 


2. Configure IP parameter 


IP After selecting, 


click <Customize> to enter 10G MAC+PCS IP 
Parameter configuration interface. left 


Symbol is the interface block diagram, as shown in Figure 2-4 As shown; on the 
right is the parameter configuration window, as shown in Figure 2-5 shown. 
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Symbol 


o usrclk 

o pelk tx 

o pelk rx 

i fme clk 

i ext rath 

i tx lam rstn 

i rx lane rata 

i reg esta 

i p efg enable 

å p cfg write 

å p cfg adir[20:0] 

i p efg wiata[ 31 :0] 
o p cfg rdata[31:0] 
o p efg ready 

i p cfg sel 

i tx axi4s tdata[63:0] 
i tx axiéa tkeop[7:0] 
i tx axi4s tvalid 

å tx axi4s tuser [1:0] 
i tx aids tlast 

o tx axi4s tready 

o rx axi4s tdata[63:0] 
o EX axida theep[7:0] 
o rx axi4s tvalid 

o ex axiéa tuser [1:0] 


a rx axida tlast 


i rx max packet size [14:0] 

i rx mx packet size en 

i rx jumbo en 

å rx fos in band en 

å rx vlan en 

i rx stacked vlan en 

i rx preserve preamble en 
o mac status 12:01 
o link fault nsa] 


o underrun frame flg 
o no s frame flg 
i rs fault inhibit 
i dic en 
i sq number 12:01 
i scramble bypass 
i descramble bypass 
o encode err 
o tx buffer err 
o rx buffer arr 
o i insert 
o å delete 
o decode err 
o block lock 
o hi ber 
o pes status 
i hpll wtehdg elr 
i loop dbg 0 12:0] 
i p pha marend ploop 0 
i p pha nearend sloop 0 
i p pma farend ploop 0 
i p rx polarity invert 0 
i p ctg rst 
o p calib done 
i plürxn 
i p irẹ 
op lütxn 
op lütxp 
i p refekp 0 
i p ratem 0 
op hpll lock 
op ex sigdet sta 0 
op 1x edr align 0 


i 


i 


pin cfg en 


me nearenmd loop 


neared loop 


pes 


farend loop 


nand loop 


pes 


tx en 


me 


Ex on 


ctrl fl chk dis 


xx lt err chk dis 


pause quanta refresh value[15:0] 


tx pause en 


rx pause en 


pause req 


pause val[15:0] 


tx max packet size [14:0] 
tx max packet sim en 

ipg adjust en 

ipg delay 17:01 
tx jumbo en 


tx fea in band en 


tx vlan en 


tx stacked vlan en 


tx preserve preamble en 


Figure 2-4 10G MAC+PCS IP Interface diagram 
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PCS/PMA Standard 


®) 10GBASE-R 


Management Options 


MDIO Enable 


Statistics Gathering 


Flow Control Options 


IEEE802.1Qbb Priority-based Flow Control 


Figure 2-5 10G MAC+PCS IP Configuration parameter interface 


Table 2-2 10G MAC+PCS IP Configuration parameter description 


Chapter 2 IP Usage Guide 


: EE IP 
Options Parameters / Parameter Description ; 
i i Å Configurat 
area configuration options ion 
interface 
default value 
PCS/PMA 
10GBASE- R 10GBASE-R PHY standard - 
Standard 
MDIO Confi t 
MDIO Enable er Disable 
Management interface enable selection 
Options Check: enable 
Statistics Perf tatisti 
Statistics Gathering ET EN Disable 
collection enable selection 
Check: enable 
Flow Control | IEEE802.1Qbb PFC Flow control enable selection Disabl 
isable 
Options Priority-based Flow Control | Check: enable 
Note: ” - " indicates that this parameter is not configurable. 


3. Generate IP 


After the parameter configuration is completed, click the <Generate> 


button in the upper left corner to generate the 10G MAC+PCS IP code 


corresponding to the user- specific settings . The information report interface for 


generating IP is shown in Figure 2-6 . shown. 


Done: 


UG052008 


0 error(s), 


0 warning(s) 


Figure 2-6 10G MAC+PCS IP Generate report interface 
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Successfully generated IP It will be shown in Figure 2-3 later. Project specified in 


Output the files shown in the table below under the path. 
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Table 2-3 10G MAC+PCS IP Generated output file 


Output file" illustrate 

$instname.v Generated IP top level.v document. 

$instname.idf Generated IP configuration file. 

/rtl/* Generated IP RIL code file. 

/rtl/common/*.v Generated IP plain text RTL file, this folder stores 
some common modules. 

/rtl/ ipsxe_10gmac_hssthp/ This folder stores HSSTHP IP module. 

/rtl/synplify/*.vp Generated IP non-plaintext RTL file, which is used for 
synthesis. 


Generated IP Example Design Test used Bench, top-level file 


/example_design/* ` . . 
And some module files used in the design. 


/pnr/ core only/* Generated IP Check the corresponding project files and 
pin constraint files. 
/pnr/ example design/* Generated IP Example ` Design Corresponding project 
files and pin constraint documents 
pieces. 
/sim/* Generated IP simulation directory. 
mm Generated IP non-plaintext RTL file, which can be 
isi Di used in ModelSim 
or VCS simulation. 
wri The default output path of comprehensive reports ( 
= This folder will only be created if the synthesis tool 
is specified. 
generate ) 
readme.txt readme File describing the IP After generation, the 
structure of the directory is generated. 
Notice: 


IP Comes with generated .pds files and .fde The file is for reference only. Please change 
the pin constraints according to the actual pin connections when using it. 


*vp * vpAllvpin the file File contains other *vpin the same folder 
The contents of the file, selecting this file is equivalent to selecting all other 
*vp file; users can choose to use it according to their own usage habits, but they 
cannot be selected at the same time, otherwise an error will be reported. 


* simvpAll.vp Same reason. 


constraint configuration 
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For the specific configuration method of constraint files, you 
can check PDS Related help documents under the installation path: 


User Constraint Editor User Guide [5] , Physical Constraint Editor User Guide [6] , 


Route Constraint Editor User Guide [7] . 
Run simulation 


10G MAC+PCS IP The simulation is based on Example Design Test Bench 
ongoing. related 


1 $instname is the instantiated name entered by the user; ^ +” is a wildcard character, replacing files of the same type. 
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Example Design For details, see ^ 2.4 Example De si gn ”. 


About PDS For more detailed information on simulation functions and 
third-party simulation tools, please refer to PDS Related help documents 
under the installation path: Pango Design Suite User Guide [2] , 


Simulation User Guide [4] . 
Synthesis and place and route 


PDS For specific usage of comprehensive tools and placement and routing 


tools, please refer to PDS Help documentation in the installation path . 


Notice : 


with IP Example generated together Design project file .pds and pin constraint file .fdc 
are stored in the /pnr/example design directory. The physical constraints need to be 
modified according to the actual device used and the routing of the PCB board. For details, 


please refer to" 2.8 Instructions and Precautions ` 


resource utilization 


Table 2-4 10G MAC+PCS IP Resource Utilization Typical Values Based on Applicable Devices 


: : S Resource 
devi configuration NS 
utilization 
ce mode > 
typical value 
LUT FF USCM HSSTHP 
default 6625 6615 5 1 
allocation 
MDIO Enable 6767 6708 6 1 
e 7394 7323 6 1 
PG2T390H/ Statistics Gathering 
eGo HS MDIO Enable 
Statistics Gathering 
IEEE802.1Qbb 8078 7634 6 1 
Priority-based Flow 
Control 


Example Design 
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This section mainly introduces the 10G- based MAC+PCS IP Example _ Design 
plan. The program passes two test boards for 10G MAC+PCS IP Send data through 
HSSTHP Link indication and CRC The verification results, etc. verify 


whether the data on the receiving side is correct. 
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Design block diagram 


Example design 


i : DUT 
| T | AXI4-Stream TX 
bees --i : Serial TX 
å 4 pkt_gen y > m " 
i ; 
wn en + 1 
P SS 0G 
uart ctrl o sla [€ > fifo 
UART for PC 4————» DE å ET ig MAC+PCS 
pl Å 
` IP 
debug core stas sig pkt chk le Ee 
SS AXI4-Stream RX 


Y 
UART for another 
Example 


Figure 2-7 Example Design System Block Diagram 


Interface Description 


Table 2-5 Example Design Interface signal list 


port I/O | bit describe Pin 
width constrain 
ts 
Clock and reset 
"— i Å External reference clock ( 50MHz ) "T 
uoc Used as APB plk  andHSSTHP _ reset 
clock 
global reset signal 
i ext rstn I 1 I : working normal ly T27 
0: reset 
MDIO clock and data ( MDIO only exists when enabled ) 
mdc_10gmac I 1 MDIO clock input ( 2MHz ) K30 
mdc_uart O 1 MDIO generated by serial port module M30 
clock 
mdio_10gmac IO |1 MDIO data port L30 
mdio_uart IO | 1 MDIO of serial port module data port N30 
UART 
o txd a O 1 UART send data AF28 
i rxd a I 1 UART Receive data AE28 
i txd b I 1 BBoard UART send data R30 
o rxd b O 1 BBoard UART Receive data U30 
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Current test board selection enable 

i uart ctr] sel I 1 1: The current test board is bplate AK29 
O : The current test board is aplate 

port UO | bit describe Pin 

width constrain 
ts 

HSSTHP ( HSSTHP dedicated pins ) 

1 p refckp 0 I 1 Reference clock differential input G8 
positive terminal ( 156.25MHz ) 

i p refckn 0 I 1 Reference clock differential input G7 
negative terminal ( 156.25MHz ) 

i p l0rxp I 1 Channel 0 Differential input positive K6 
termina] 

i p lOrxn I 1 Channel 0 Differential input negative K5 
termina] 

o p 10txp O 1 Channel 0 Differential output positive K2 
termina 

o p 10txn O 1 Channel 0 Differential output negative Kl 
termina 


Debug Indicative signal 


Link indicator signal 
o link fault O 1 0: Link is normal Y25 
1: Link abnormality 

Used to indicate PCS status 


O pcs status O 1 I : block lock is true and hi ber is false. 0 : Y26 
Others. 
Inst t PCS BLOCK inSYNC Whether t 
oblace ok o 1 nstruc CS BLOCK in SYNC Whether to 6 
= = lock 
1: Locked 
Instruct PCS BER&SYNCin 
i HEADER 
o hi ber O |1 MONITOR Whether an error SYNC W27 


HEADER that exceeds the scope of the 


protocol is detected 


1: exceed 
HSSTHPHPLL Lock indication signal 
o hssthp hpll lock |O | 1 (asynchronous signal ) W28 
I : Locked 
0 : Unlocked 


Used to indicate HSSTHP Whether the 


. serial receiving end receives a signal 
o p rx sigdet sta 0 O 1 : Y28 
(asynchronous signal) 


1: The signal is normal 


0: signal lost 
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port UO | bit describe Pin 
width constrain 
ts 
Used to indicate HSSTHPcdr Whether to 
o p Ix cdr align 0 o l1 lock (asynchronous signal ) AA28 
I : Locked 
0 : Unlocked 
Optical module TX disable control signal 
o sfpO tx disable O 1 1: Disable 0 : D18 
Enable 


Module description 


1. uart_ctrl 


Serial port module used during debugging to receive UART data, the baud rate 
is fixed at 115200, to APB 


Protocol or MDIO The data format required by the protocol is output. The address 
of read and write operations is 24bit, and the data is 32bit. 


(1) Read and write operation instructions 


€ Read operation format: “address” +” 0 x 72” 


€ Write operation format: “data” + "address" +” 0x77". 
For related read and write operation examples, please refer to ” 2.8.5 
uart_ctrl Module read and write operation 


Ww 
example . 


2. Address description 


via uart_ctrl When the module accesses the register, see Table 2-6 for the address 
description . 


Table 2-6 uart_ctrl Module address description 


address illustrate 
bits 


twenty three | For debugging use only, set to 0. 


byAPB Set to O when the interface accesses the register ; 
twenty two m 


Via MDIO Set to 1 when interface access register . 
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byAPB Valid when the 

twenty one interface accesses the 

register. Set to 0 when 


accessing the reg slave module ; 


Access IP issetto 1 when . 


20:0 See " 2.6.4 Register access ^ 
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Notice : 


Thiskxample Design 10G within the project MAC+PCS IP i hssthp device addr It is fixed to 0x5. 


3. reg_slave 


Custom register module used for debugging, used to view link status and generate 
some control signals through APB 


interface for access. See Table 2-7 for register address description . 


Table 2-7 reg slave Register description 


Register address R/W describe default 
value 


pkg gen Module packet sending control enable 
0x 100014 W 0x0 : Stop sending 0x0 
packets ( default) 
0x40000 : Start sending 
packets 


illustrate: 
Use this exampleExample Design The serial port module in accesses reg slave The 
register controls when sending packets: 
. Start sending packets: write 0x0004000010001477 to the serial port ; 


e Stop sending packets: write 0x0000000010001477 to the serial port . 


4. debug_core 


PDS Comes with own IP for debugging Modules, via Fabric Debugger Tools can 
realize waveform capture and are used to collect HSSTHP status signal for 
easy viewing of HSSTHP status. For relevant specific usage, please refer to 


PDS Help documentation in the installation path. 


5. GTP IOBUF module 
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Will mdi, mdo Convert to bidirectional IO port MDIO , MDIO only Exists in 


enable mode. 
6. pkg gen 


pkg gen The module serves as the MAC of the sending end Client, generates the 
data that needs to be sent based on external control signals. 
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7. pkt_chk 


pkt chk The module serves as the MAC of the receiving end Client, performs 
statistics on received data. 


8. 10G MAC+PCS IP 


10G MAC+PCS IP Top layer, including MAC & PCS and HSSTHP . 


Test Methods 


InExample _ In the design, users can adjust the 10G MAC+PCS IP is 


configured via DebugCore and status indication signals to monitor link 


status for errors. Debug Core See table for signal list 2-8. 


Table 2-8 Debug Core Signal list 


DEBUG CORE signal | Engineering signal | significance 
name 
CORE:0 MyFALO 
TriggerPort0[0] s p rx sigdet sta 0 1: serdes Signal detected 
TriggerPort0[ 1] s p lx cdr align 0 1: CDROK 
TriggerPort0[2] s p hpll lock I : PLL locking 
TriggerPort0[3] S pcs status 1: PCS Normal status 
TriggerPort0[4] s hi ber I : high appears ber 
TriggerPort0[5] s block lock I : Synchronization OK 
TriggerPort0[6] tx buffer err 1 : TX buffer Occurrence of full 
TriggerPort0[7] rx buffer err 1: RX buffer Occurrence of full 
TriggerPort0[255:8] Missed engineering | is 0 
signal 
CORE:1 MyFALI 
TriggerPort0[0] tx_eop 1: Send end-of-packet indication 
TriggerPort0[ 1] tx_sop ] : Send header instructions 
TriggerPort0[2] tx_insert_e 1: The current frame does not 
require transmission instructions 
TriggerPort0[3] tx tvalid 1: Send data valid indication 
Send data control signal 
: 1: The byte is valid 
TriggerPort0[11:4] tx tkeep 
tx tkeep[0] corresponds to tx tdata [ 
7:0] (and so on ) 
TriggerPort0[75:12] tx tdata send data 
TriggerPort0[107:76] tx pkt cnt Send packet statistics 
TriggerPort0[139:108] IX pkt cnt Receive packet statistics 
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TriggerPort0[171:140] rx bad pkt cnt Receive error packet statistics 
TriggerPort0[172] bad pkt flg 1: Error packet indication 
TriggerPort0[173] rx_eop 1: Receive end-of-packet indication 
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DEBUG CORE signal | Engineering signal | significance 


name 
TriggerPort0[174] IX sop I : Receive header indication 
TriggerPort0[175] rx_tvalid 1: Receive data valid indication 


Receive data control signal 


. ] : The byte is valid 
TriggerPort0[183:176] rx_tkeep 
rx tkeep[0] corresponds to tx_tdata [ 


7:0] (and so on ) 


TriggerPort0[247:184] rx_tdata Receive data 
TriggerPort0[255:248] Missed engineering | is 0 
signal 


Take two pieces P05IT2AKF01 Al ( PG2T390H-6FFBG900 ) Inter-board 
docking test as an example, through DebugCore Capture data from the sender 
and receiver ( according to Example Design The assignment situation captures 
the corresponding signal to form a waveform } as shown in Figure 2-8 and 


Figure 2-9 shown. 


DEV:0 MyDeviceO CORE:0 MyFLAO a 


Bus/Signal x p 


DEV:0 MyDevice0 CORE:1 MyFLAI e 


[Ny MI SEE FARA 
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Figure 2-9 Debug Corel Waveform capture 
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Instance configuration 


Example The choice is MDIO Enable, Statistics Enable and PFC Enabled mode, 
configuration as shown in Figure 2-10 


shown. 


PCS/PMA Standard 
10GBASE-R 
Management Options 

M| MDIO Enable 


M| Statistics Gathering 
Flow Control Options 


| IEEE802.10bb Priority-based Flow Control 
Figure 2-10 Example Configuration diagram 


Example simulation 


o Windows Under the system, IP After generation, in 
<project_path>/sim/modelsim Under the path, double-click the *.bat file ”to run 


the simulation. 
IP Interface description 


This section introduces 10G MAC+PCS IP Relevant interface description and 
timing description. 


IP interface description 


1. IP interface list 


Table 2-9 10G MAC+PCS IP Interface signal list 


port VO | bit describe 
width 
Clock and reset 
-— 6 i User clock ( 156.25MHz ) 
E as tx and RX direction data transfer clock 
o pclk tx O 1 HSSTHP TX Clock ( 161.1328125MHz ) 
o pelk tx O 1 HSSTHPRX Clock ( 161.1328125MHz ) 
i free clk I 1 HSSTHP IP Reset sequence reference clock ( 
10MHz~100MHz ) 
i pclk I 1 APB clock ( 30MHz~100MHz ) 
i mde I 1 MDIO Interface clock signal ( up to 2.5MHz ) 
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global reset signal 
1 ext rstn I 1 1: reset release 
0: reset 
lisa I 1 ~ Tx Lane Soft reset ( i free clk clock domain 
1: reset release 


2 IP See Table 2-3 for the generated output file . 
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GOAR VO |ù "IS 
0: Hir 
HSSTHP RX Lane fX fy G free clk KHMER) 
i rx lane rstn I 1 1: HOEN 
0: Sir 
10G MAC+PCS JT 85 FF Zén Hir 
i reg rstn I 1 1: BK 
0: Hit 
HSSTHP MISMA aS 
1: BAL 
i p cfg rst I 1 0: HFK 
ik: Ha HSSTHP WTA ATARA] Parameter 
Heng 
EE ate 1 , EN ER (i free clk RER 
l: We 
AXI4-Stream TX 
i tx axi4s tdata I 64 fan ARE CS MAC) 
fn NBR ERU S 
i tx axi4s tkeep I 8 bit[OPHM i tx axi4s tdata[7:0] (KEHE) 
VER: i tx axids tkeep 
REUEN EH, HØRES MMS ROT 
th, HRKONAD st, 
i tx axi4s tvalid I l ANE Zi 
== T 1: ARAN 
Bit[0]: DU PE AR 
1: TRAN (MAC 75% Insert /E/) 
i tx_axi4s_tuser I 2 Bit[1]: WAA SK AN 
1: SEN HÆRGE ELSE 
TER: bit[0]5 bit[1] 4s BE HIIS] dei. 
i tx axi4s tlast I 1 MARA 
er 1: GH EL BL 
føl NC PERS 
o tx axi4s tready O 1 1: "290 MAC "lie A Se 
0: 22901 MAC AR A Sr 
AXI4-Stream RX 
o rx axi4s tdata O 64 Adi Chia HP 
før te d fe 
o rx axi4s tkeep O 8 1: S WEAR 
bit[0]X] o rx axi4s tdata [7:0] (KIEJ) 
fan Lh BE A OR AN 
o rx axi4s tvalid O 1 1. BORA 
vit aa Chem LP 
O rx axi4s tuser O 2 1: Bü ARE, 
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port UO | bit describe 
width 


bit[1] outputs the data packet header 
indication signal (transmitted to the 
user) 1: The current position is the 
data packet header 


0: The current position is not the data packet 
header 


i Qutput end of packet indication 
o_rx_axi4s tlast O 1 We . 
nis E 1: The current position is the end of the data 


packet 


Flow Control Function 


PON enable signal 


i_pon en 3 I 1 
1: enable 
iof 3 I 1 POFF enable signal 
i 1: enable 


PAUSE Flow Control Signals(IEEE802.3) 


tolink partner Pause request ( the local 


i pause req? I 1 
end sends PAUSE) 1: PASUE frame 
sending request 

E i 16 Pause tine ( GEN to på se time) i paus 
e reqis l Get configuration time parameters from 
the port. 

i pause quanta refre 1 16 PAUSE frame refresh quanta 

sh value ? when quanta count When the set value is reached, 
resend a PAUSE frame. frame 

; 3 Tx PAUSE Flow control mode enable signal 

1 tx pause en I 1 . . 

T l : Enable ( i pause req effective ) 
; 3 RX PAUSE Flow control mode enable signal 
i rx pause en I 1 


1: enable 


PFC Flow Control Signals(IEEE802.1Qbb) 


o rx pfc pO req O 1 priority 0 Pause sending request (this end suspends 
sending ) 


T RR: I 1 pronty O The notif dr. 
signal of the pause is known 
and the internal quanta counter 


starts counting. 


o rx pfc pl req O 1 priority 1 Pause sending request (this end suspends 
sending ) 


pia I 1 pony 1 The cud pause 
~ = signals the internal quanta 


counter to start counting. 


Oo rx pfc på req O 1 priority 2 Pause sending request (this end suspends 
sending ) 
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: riority 2 The notification 
i rx pfc på ack I 1 E å . 
T ~ signal of the pause is known 
and the internal quanta counter 


starts counting. 


o rx pfc på req O 1 priority 3 Pause sending request (this end suspends 
sending ) 
priority 3 The notification 


i rx pfc på ack I 1 
PE signal of the pause is known 


and the internal quanta counter 


starts counting. 


O rx pfc p4 req O 1 priority 4 Pause sending request (this end suspends 
sending ) 
priority 4 The notification 


1 rx pfc p4 ack I 1 
ME REUS signal of the pause is known 


and the internal quanta counter 


starts counting. 


o rx pfc p5 req O 1 priority 5 Pause sending request (this end suspends 
sending ) 
priority 5 The notification 


i rx pfc p5 ack I 1 
See signal of the pause is known 


and the internal quanta counter 


starts counting. 


o rx pfc p6 req O 1 priority 6 Pause sending request (this end suspends 
sending ) 


3 Needed in i pin cfg enis1, the configured port takes effect. 
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jm Ol VO | fs vi 


priority 6 DÆ ANE ENE AG ANS S 
HB quanta counter HURT 


i rx pfc p6 ack I 1 


o rx pfc p7 req O 1 priority 7 AEE AGAR Au å RK) 


priority 7 LÆREREN nf S 


I ax pfe. på ack i ÅR quanta counter FART 

i tx pfc pO req? I 1 XT link partner DI priority 0 AN BFR OA hm AIK PFC) 
i tx pfc på reg? I 1 XT link partner DI priority 1 B] HFR OA RIK PFC ) 
i tx pfc p2 reg I 1 X link partner DI priority 2 Fi (AS ii RIK PFC ) 
i tx pfe på reg? I 1 X link partner DI priority 3 FAR (Fi RIK PFC ) 
i tx pfc p4 reg? I 1 X link partner DI priority 4 B] Ei FAR CAS Sir RIK PFC ) 
i tx pfe på reg? I 1 XT link partner DI priority 5 MERK OA hm AIK PFC) 
i tx pfe p6 reg? I 1 XT link partner DI priority 6 B) EP Fi CF AIK PFC ) 
i tx pfe p7 req I 1 X link partner DI priority 7 PSR (AS hin RIK PFC ) 
E 1 198 PFC WHY time vector 


bd 15:0] XZ time[0] (RIEKIE) 


PFC klør quanta 


i pfc quanta refresh ] Se 
cie NE I 128 = quanta count WH VL ELIN E AA pi PFC 


3 
-value bit[ 15:04 NZ TX Priority 0 GRINE) 
- 3 PFC ‘if priority enable vector 
Dukke a bit[OJX ER time[0]f] enable (EZE 
RX ù PFC EAR (RE 
i rx priority enable? | I 8 bit[0]X] o rx pfc pO req 
HART o rx pfe px reg JR JE IPFC Efe 
i tx pfc en I 1 TX PFC (88/55 
i rx pfc en I 1 RX PFC (Efe F 


APB #20 (TE i pelk REP ) 


APB nm a 
i p cfg enable I 1 BET BV IM EE 


1: (HAE 
APB BED Wiz Sit Pea S 
i_p_cfg write I 1 1: SERVE 
0: EHE 
i p cfg addr I 19 APB NE 5 HE 
i p cfg wdata I 32 APB 12054 
o p cfg rdata O 32 APB 20184 
— å i APB FOM ready ai 
gen 1: HR 
: APB Fin bie GP a Ay LAT APB 751%) 
i p cfg sel I 1 . 
1: ep 
MDIO #200 ( IM i mde DS ) 
i_mdi I 1 MDIO fii AGE 
i phy addr I 5 PHY Hi HERD BL ZE 
i hssthp device addr | I 5 HSSTHP f device addr 
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GOAR VO fu? "IS 
ER: HHFPCS reg SHIA device addr 1 #113, HSSTHP 
DI device addr Të BG E J3 HAEE o 
o mdo O 1 MDIO fij Li da 
o mdo en O 1 MDIO 1i Hh Beha ERE aS 
HERO 
RLE 
i pin cfg en I 1 1: ACE AA A 
0: MEMOTA GE AaB Ar RATE ) 
MAC BA PE REE 3 
i mac nearend loop? | I 1 1: (ERE 
0: AMBRE 
PCS ia mA al fi e fei s 
i pcs farend loop! I 1 1: (ERE 
0: MERE 
MAC TX REIS 
i mac tx en? I 1 1: fige GAH PE) 
0: AMERE CARS HI PURO 
MAC RX ffet s 
i mac rx en” I 1 1: fife CHEUEPCS RX BUE) 
0: MERE CERE PCS RX BE) 
ER max_packet_siz i 15 ELE. TX TERK EK 
a E. I 1 JP Bag X TX Tr PK BL E Ref S 
EE i S VP BEN RX FREE 
ml) |! I Er X. RX EKA BSUS 
DIC HERES S 
i dic en? I 1 1: Start alignment AH DIC; 
0: Start alignment XH insert idle 77 3X 
OË ERE 
i ipg adjust en I 1 1: DOIT i ipg delay XE NFT 
0: RI AERE hieft 12bytes 
i ipg delay I 8 ES CTT] UR S RE FARO 
TX ERNE o 
i tx jumbo er” I 1 1: MIRAGE 802.3 E NÆS 
0: BAM 802.3 NBK ME 
RX FE Beda S 
i rx jumbo en I 1 1: WKAR 802.3 XE NÆS 
0: BAKEN 802.3 XE VBK MK 
i tx fes in band en” |I 1 TX FCS in-band FRE RENE F 
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fiit 


1: HAD PEDES S FCS fll PAD 
0: IP AMTER FCS Å PAD 


a A 3 
i rx fes in band en 


RX FCS in-band {E VE REE 5 
1: FAH PHAGES FCS fll PAD 
0: (puër FCS ml RFCS H PAD 


, 3 
i tx vlan en 


TX VLAN fX Ege fa 5 
1: Jg 
0: MERE 


, 3 
1 rx vlan en 


RX VLAN REI 
1: Ip 
0: MERE 


i tx stacked vlan en 
3 


TX Stacked VLAN REI, FETE itx vlan en 
fife MER 
1: (RE 

0: MERE 


i rx stacked vlan en 
3 


RX Stacked VLAN IERES S, FTE irx vlan en 
fe RE MER] 
1: (ERE 

0: MERE 


tx preserve preamble 


en 


FA preamble (STE AE 

1: LAMA A eM preamble f££i MAC, Bla 
preamble (Ria Trach), 

0: preamble JH X. 


i 


IX preserve preambl 


3 
e en 


FIA, preamble FEE HE 
1: SE mpreamble (Rf EFE AA 
0: preamble +2 HE X 


i rs fault inhibit? 


RS fault AEREA Brei 5 
1: RS fault ARM, fed TX FAB, NES 
Sequence ordered set; 


0: IHR fault 278 ETT RET. 


i ctrl fl chk dis? 


fae rill pp RS Qu Se MES 
: KM 


— 


i rx It err chk dis? 


Beni JER E RS E ME S 
1: KA 


RS 


o p hpll lock 


Jar HSSTHP Y PLL Ra CHES) 
1: ME 


o p rx sigdet sta 0 


JE Serdes lane Pirk mena y (RIE) 


1: SL 


0: f EE 


o p lx cdr align 0 


JE Serdes lane DI cdr E GME CHAM. HAAS) 
1: BUE 


o block lock 


JB aS PCS HA) BLOCK SYNC ETME 
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mO VO | tis | faz 
1: BE 
JE zs PCS Fi BER& SYNC HEADER MONITOR Kik 
o_hi_ber O 1 MEENE AAGE TERR EH SYNC HEADER 
1: txt 
JH AN PCS status 
O pcs status O 1 1: block_lock is true and hi_ber is false. 
0: Others 
MAC HY RS Bal Sequence ordered set 
ARA bit UNF: 
Bit[0]: RS ÆRE local fault 
SE e å 1: FAK local fault sequence ordered sets 
— Bit[1]: RS APF) remote fault 
1: Ba $ remote fault sequence ordered sets 
Bit[2]: RS FÆLE link interruption 
1: FEIS link interruption sequence ordered sets 
MAC fi) RS (Kastan: 
00: OK(No fault). 
o link fault 6 2 0l: Local Fault; fault detected by the PHY. 

PA 10: Remote Fault; fault detection signaled by the remote RS. 
11: Link Interruption; link temporarily unavailable, signaled 
by the PHY. 

— T ü j JER 106 MAC TX Z; [HI] afifo ARE 
== E l1: RETI 
o rx buffer err O 1 Tas 106 MAC RX INN ifo ER 

Zis E l1: BE EY 
tia fn) EVY underrun error frame 
underrun error 47 73 =F A: 

o_underrun_frame_fl 
> =- = fO 1 RE 
å i tx axids tuser[0] (E RARE un BAPE 
SON P HÆ i tx axids last; 
BE SERRE DR XE AWK. 
THAN BAL ENS A SAGEN AK RS ZF) 
o no s frame flg O 1 N 
1: AX 
o encode err O 1 64B/66B 2j i3 dE ARX EJER 
o decode err O 1 64B/66B før dt N RX EJER 
o i insert O 1 RX BUFFER jfi idle ¿Has 
o i delete O 1 RX BUFFER MR idle Has 
HSSTHP 
i_p_refckp_0 I 1 BA BIST Em (156.25MHz) 
i p refckn 0 I 1 BA PRAET LA Sm (156.25MHz) 
i p l0rxp I 1 Channel 0 25 2) 4) MIE Sita 
i p lOrxn I 1 Channel 0 254)58 A f tig 
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port UO | bit describe 
width 

o p lOtxn O 1 Channel 0 Differential output negative terminal 
i_loop_dbg 0 I 3 Please refer to 

UG051004 Titan2 HSSTHP IP UserGuide.pdf 
i p pma nearend pl I 1 Please refer to 
oop 0 UG051004 Titan HSSTHP IP UserGuide.pdf 
i p pma nearend slo I 1 Please refer to 
på UG051004 Titan2 HSSTHP IP UserGuide.pdf 
i p pia farend ploo I 1 Please refer to 
på UG051004 Titan2 HSSTHP IP UserGuide.pdf 
I px polarity Inver I 1 Please refer to 
t0 UG051004 Titan2 HSSTHP IP UserGuide.pdf 
o p calib done O 1 Please refer to 

UG051004 Titan2 HSSTHP IP UserGuide.pdf 


Notice: 


PFCandPAUSE Only one of the two flow control mechanisms can be enabled, and only 
one of the corresponding interfaces is valid. 


Register management interface timing 


10G MAC+PCS IP Provides two register configuration management 
interfaces - APB Interfaces and MDIO interface, configure ” MDIO" through 
the interface Enable “Select whether to enable MDIO interface. For detailed 


description, please refer to “ 2.3.12 Configure IP parameters ` 
1. APB interface 
(1) APB write operation 


byAPB _ When performing a read operation, first pull p cfg sel highSelect APB 
interface, pull p cfg enable and p cfg write high at the same time , enter the 
effective address p cfg addr Request to write data, lasts 1 Cycle _ Finally, 
p cfg ready is pulled high, valid data is written, and then p cfg enbale is 


pulled low, and a write operation is completed. 


UG052008 vesci pangomiernoom D 


TU HIM NEB PR 


SHENZHEN PANGO MICROSYSTEMS CO.LTD Chapter 2 IP Usage Guide 


free_clk 


_cfg_sel 


| cfg write 


p. cfg enable / 


| cfg addr addri 


_cfg_wrdata X data1 


p_cfg_ready 


Figure 2-11 APB Write operation timing 


(2) APB Read operation 


byAPB ` When performing a read operation, first pull p cfg sel high Select APB 
interface, pull p cfg enable high and p cfg write low at the same time , enter the 
effective address p cfg addr Request to read data, lasting several Cycles 
Afterwards, p cfg ready is pulled high, valid data is read, and then 


p cfg enbale is pulled low, and a read operation is completed. 


free clk 


| cfg sel 


p. cfg enable 


p. cfg write 


. cfg addr addri 


p. cfg ready 


datal 
p_cfg_rdata 


Figure 2-12 APB Read operation timing 
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2. MDIO interface 


(1) write operation 


9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3 


sic FLELFLELFLFLFLELFLFLELELFLELFLFLELFLFLELFLELFLFLELFLELFLELFLELFLFLFLFLFLI 
må Z4 AT 


0 0 1 1 P4 P3 P2 PI PO RA R3 R2 RI RO 1 0 D15D14D13D12D11D10 D9 D8 D7 D6 D5 D4 D3 D2 DI 


ST op | PHYAD DEVAD TA 16 bitWRITE DATA 


32 bits 
IDLE 
PRE 


mdo_en 


mdo 


Figure 2-13 MDIO Write operation timing 


(2) Read operation 
m AI NANNA 


1 i 
ZZ 1 | 1,0 0 1 1 P4 P3 P2 Pl PO RA R3 R2 RI RO Z 0 


IDLE ST | OP PHYAD DEVAD | TA 


mdo en 


mdo 


32 bits 
PRE 


DI5 DI4DI3DI2 DI 1D10 D9 D8 D7 D6 D5 D4 D3 D2 DI 


Figure 2-14 MDIO Read operation timing 


(3) Address setting 


10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3 


mic PRA 
mdi | i Se Hl | | 


Z Z 1 1 1,0 0 0 0 P4 P3 P2 Pl PO RA R3 R2 RI RO I 0 DISDI4DI3DI2D11D10 D9 D8 D7 D6 D5 D4 D3 D2 DI 


IE z big | ep |o PHYAD DEVAD | TA 16 bit ADDRESS 


Figure 2-15 MDIO Address setting timing chart 
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(4) Add address after reading 


10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 


fiu UE FLFLFLELELFUFLELELFLFLE 


ZZ 1 1 1 0 0 1 0 P4 P3 P2 Pl PO RA R3 R2 RI RO 1 0 DIS DIADI3 D12 DIIDIO D9 D8 D7 D6 D5 D4 D3 D2 


OP | PHYAD DEVAD TA 16 bit READ DATA 


Figure 2-16 MDIO Address self-increment timing after reading 


AXI4-Stream Interface timing 


Cork EAS AA AAA AI A EUA A LALA mm d 
i mm valid a Er do oye ANG 

i tx axids tkeep[7:0] x OF cx cc JOE EG $ Xe d | 
Lats past] "ENNIO QUES GL EU ES, LTS LCD LTR SEGS 
Locas 164183 TAIANA YO 
Locas eng mannen EO ss | 
Lt aids 1029124 | 
Locas aei ` Ae a a E a DERS ARR 
i AL A A O a a EE 
TAI METI ST CLA, A, CC A A A LEE 
A A A A A A A E KE A 
EE LAA ITA 

¡bx sopfi bx axi4s tuser[1]) P4 A $ F4 på 

i bx axids tuserf 0] AA —————— 

¡_bx_axids_tready A ala 1o 0 1 1 106 r COREA o 7 o0 7E 1o 1o 1 E 1 


Figure 2-17 AXI4-Stream Tx Interface timing 


lec A EE a FL FT 
om axis alid / 3 ERA. A C] e 
O i a O KEEN LC EE 
a A A AS S| C 5C INN 
or eis udis EE XC KE C3 OX $C EEE 0 0s Oe XO 
dp A ETE TE TENT De END GC OJ KTO 
om ias daa 700 X O E A A —— Ce ee, GEMM | 
Ree y w XC Uu X 73 X3 X03 9C C OE e ee, Leer 
soa aw pa] TY TR XU X 3 X 3 C3 A Ci SOBBEEEEEEEEEE 5 507 CLER EC CORRER 
omits ada] 000 Y x X XC ee IE L eg ee, eis 
oc ND A AS a GUONND SEER GUONND GS TD e GW) Leeds 
Karel LA, & & ee Le 
Sa, 2 POL or LOL E o: po S _ AAA A E, E rf ol.ni ERR 
nr ` Au A. JTS A $$. 


Figure 2-18 AXI4-Stream RX Interface timing 


IP Register description 


This section introduces 10G MAC+PCS IP Related register descriptions and 
access methods. 
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MAC Core Register description 


MAC Core Registers include Statistics registers and configuration status 
registers. Statistics The register is used for data packet information 
collection; the configuration status register is used for working mode 
configuration and link status reporting. For information about register 


access, please refer to “ 2.6.4 Register access ” 


1. Statistics register 


Statistics Register TX The base address is 0x5000, RX The base address is 0x5800. 
(1) Tx Statistic 


Table 2-10 Tx DirectionStatistics _Register list 


offset register describe Attrib} default 
address utes | value 


0x0000 Transmitted bytes (LSW) Statistics of number of bytes sent RO 0x0 


0x0004 Transmitted bytes (MSW) Statistics of number of bytes sent RO 0x0 


64 byte frames transmitted | The frame length sent is equal to 64 


0x0008 OK (LSW) Bytes and correct number of frames BY Së 


Quantitative statistics 


64 byte frames transmitted | The frame length sent is equal to 64 


0x000c OK (MSW) Bytes and correct number of frames i n 


Quantitative statistics 


0x0010 iiid byte frames | The frame length sent is between RO € 
transmitted OK (LSW) 65-127 Bytes and correct frame 


Quantity statistics 


0x0014 Ge byte frames | The frame length sent is between RO - 
transmitted OK (MSW) 65~127 Bytes and correct frame 


Quantity statistics 


0x0018 128-255 byte frames | The frame length sent is between RO 0x0 
? transmitted OK (LSW) 128-255Bytes and correct frame ^ 


Quantity statistics 


0x001 128~255 byte frames | The frame length sent is between RO 0x0 
d transmitted OK (MSW) 128-255 Bytes and correct frame = 


Quantity statistics 


0x0020 ERE byte frames | The frame length sent is between RO O0 
transmitted OK (LSW) 256~511 Bytes and correct frame 


Quantity statistics 


256-511 byte frames | The frame length sent is between 


0x0024 transmitted OK (MSW) 256~511 Bytes and correct frame RO Ges 


Quantity statistics 
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512-1023 byte frames | The frame length sent is between 
Ge transmitted UN 512-1023 Gees and correct SS 
Frame count statistics 
512~1023 byte frames | The frame length sent is between 
SAQUE transmitted M 512-1023 bt and correct RO Gei 
Frame count statistics 
1024~MaxFrameSize byte | 1024 and the maximum frame length 
0x0030 frames bytes sent ( according to 802.3 Define RO 0x0 
transmitted OK (LSW) the maximum frame 
Length 1518 byte ) 
1024~MaxFrameSize byte | 1024 and the maximum frame length 
0x0034 frames bytes sent ( according to 802.3 Define RO 0x0 
transmitted OK (MSW) the maximum frame 
Length 1518 byte ) 
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SR | See Fig zat ett | RIB 
. AG AY Wwe a E ST HERA H 
oxoosg | Oversize frames | wanns Gk 8023 EURAWK |RO | 0x0 
T transmitted OK (LSW) d Ge i DEE 
1518 2%) 
. AG AY WL ea OUR FT HL Cen 
0x003 Oversize frames WAERT Gi 8023 ESE | RO 0x0 
| transmitted OK (MSW) d Po Mm 
1518 £T) 
Frames transmitted OK Ee 8 vo O sn 
0x0040 RIR AIWF RAI Sech RO 0x0 
(LSW) 
Frames transmitted OK a = Lë EE 
0x0044 DI EE VIII DES Sech RO 0x0 
(MSW) 
— mE frames AGER] b WA HAAS i Broadcast address ne n 
transmitted OK (LSW) ACHR ALES] EAT 
— mE frames | RIX HA Ma address we ma 
transmitted OK (MSW) HI LES ETT 
er Multicast frames AGE WA A Hus dee Multicast address R6 T 
transmitted OK (LSW) HI REND CERE 
— Mer frames SEMEN H dë geed Multicast address B6 ms 
transmitted OK (MSW) Ace RA EA 
Ay Ri Fn EIS] i ER 0 EL Æ EI Dp ok T c 
0x0058 Underrun errors (LSW Ae NEAR RO 0x0 
(SW) E e eget t 
Ay Ri Fn Ditt 0 EL Æ EI Dp ok T jc 
0x005c Underrun errors (MSW POE pe RO 0x0 
OS) — ible ER 
Control frames transmitted 
0x0060 LI SATA rf AK A ZR A RO 0x0 
X OK (LSW) BD Pe DI rit] EV 
Control frames transmitted 
0x0064 LI n ES FN rf JE RO 0x0 
X OK (MSW) H XJ Pe EJ d t LEA BE eT 
anaes VLAN tagged frames | VLAN 3X, stacked vlan MER, HP RO 0x0 
x i de 
transmitted OK (LSW) DI VLAN EX stacked vlan tag Wi HJ Sech 
T VLAN tagged frames | VLAN 8X, stacked vlan REA F, EI di RO | 0x0 
x006c i se ep 
transmitted OK (MSW) HJ VLAN OK stacked vlan tag MNAE tit 
PAUSE frames transmitted 
0x0070 (IJ zl A PAUSE Fr il) ft Bee rt RO 0x0 
X OK (LSW) FG ID AE an AY lyt AY OE Ie 
PAUSE frames transmitted 
0x0074 å Dy fn Å PAUSE Fr ll fol PE SETT RO | 0x0 
x OK (MSW) H DI AE an AN EENS 
TX Priority Flow Control 
0x0078 Frames transmitted KD të dr PFC feti c iT RO | 0x0 
OK (LSW) 
TX Priority Flow Control 
0x007c Frames transmitted PR Of aT AY PEC 4 fill ol A ES AF RO 0x0 
OK (MSW) 
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(2) RX Statistic 
Table 2-11 RX DirectionStatistics Register list 
offset register describe Attrib) default 
address utes | value 
0x0000 Received bytes(LSW) Received byte count statistics RO 0x0 
0x0004 Received bytes(MSW) Received byte count statistics RO 0x0 
0x0008 Undersize frames received | The received frame length is less than RO 0x0 
B (LSW) 64 bytes, but the FCS is correct S 
Frame count statistics 
0x000 Undersize frames received | The received frame length is less than RO 0x0 
ae (MSW) 64 bytes, but the FCS is correct : 
Frame count statistics 
0x0010 Fragment frames received | The received _ length is less than RO 0x0 
(LSW) 64 bytes, but FCS is wrong 
Frame count statistics 
0x0014 Fragment frames received | The received frame length is less than RO 0x0 
(MSW) 64 bytes, but FCS is wrong 
Frame count statistics 
0x0018 64 byte frames received | The received frame length is equal to RO 0x0 
OK (LSW) 64 Bytes and correct number of frames 
Quantitative statistics 
64 byte frames received | The received frame length is equal to 
Ge OK (MSW) 64 Bytes and correct number of frames BO = 
Quantitative statistics 
65~127 byte frames | The received frame length is between 
Oy received OK (LSW) 65~127 Bytes and correct frame RO = 
Quantity statistics 
65~127 byte frames | The received frame length is between 
0x0024 . RO 0x0 
received OK (MSW) 65-127 Bytes and correct frame 
Quantity statistics 
0x0028 HE byte frames | The received frame length is between RO 0x0 
received OK (LSW) 128~255 Bytes and correct frame 
Quantity statistics 
0x002c ee byte frames | The received frame length is between RO 0x0 
received OK (MSW) 128-255 Bytes and correct frame 
Quantity statistics 
0x0030 er byte frames | The received frame length is between RO bw 
received OK (LSW) 256~511 Bytes and correct frame 
Quantity statistics 
0x0034 idcm byte frames | The received frame length is between RO 0x0 
received OK (MSW) 256~511 Bytes and correct frame 
Quantity statistics 
0x0038 unc byte frames | The received frame length is between RO 0x0 
received OK (LSW) 512-1023 Bytes and correct 
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Frame count statistics 


512-1023 byte frames | The received frame length is between 
ee received OK (MSW) 512~1023 Bytes and correct EO Ge 
Frame count statistics 
1024~MaxFrameSize byte | which the received frame length is 
0x0040 frames between 1024 and the maximum frame RO 0x0 
received OK (LSW) length bytes ( according to 802.3 Define 
the maximum frame 
Length 1518 byte ) 
1024~MaxFrameSize byte | which the received frame length is 
0x0044 frames between 1024 and the maximum frame RO 0x0 
received OK (MSW) length bytes ( according to 802.3 Define 
the maximum frame 
Length 1518 byte ) 
Oversize frames received | The received frame length exceeds the 
ou OK (LSW) maximum frame length bytes and is RO ae 
correct 
Frame number statistics ( 
according to 802.3 Define the 
maximum frame length 
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IFE HiL | See Fig zat BE | Ri 
1518 FÅ) 
Oversize frames received PIE BUS V ELIE AAA 
0x004c west (Gå 802.3 SUE | RO | 0x0 
OK (MSW) ge 
1518 SI) 
Frames received OK eee 
0x0050 eus BS JG E v RR LIS A S E T RO | 0x0 
(LSW) 
Frames received OK dE 
0x0054 BEI Ac Bp TCR VITIS EA RO 0x0 
(MSW) 
F Check S 
0x0058 rame NEE  SÉqUence RIE FCS Bs fs | RO | 0x0 
errors (LSW) 
Frame Check Sequence ER 
0x005c Å Bak FCS HARM | RO | 0x0 
errors (MSW) 
B t fr i PEW agni A AH 2 
EE roadcast frames received | 4X WA | geg DH ohh DD Broadcast address RO 0x0 
OK (LSW) ACHR AV DE BE SETT 
t fi i dlc Bi E H ohh bt 
mene Broadcast frames received | 4X Bert | deg DH ohh DD Broadcast address RO oxi 
OK (MSW) ACHR AR 
Multicast fi ie RR D DO HE , 
Annee ulticast frames received | #2 "Im | ais H ius A A Multicast address RO ge 
OK (LSW) ACHR AY WA AR 
aes Multicast frames received | Pé "Im we H obt") Multicast address RO mun 
OK (MSW) HI AAN AR 
trol fr i f ijt 32s s] ji pi AE 
EDD Control frames received BAL yi Jd til) tot H JEER AD AE ee. han 
OK (LSW) Sait 
trol fr i + ci i E 
OOO Control frames received BAL pA til) H JEER ADA CS: ner 155 
OK (MSW) Sait 
Length/T t of FEH PRLE 
DE ength/Type out of range | Pip" Length/Type FILE KER pe. bees 
(LSW) Sr mpi AE SETT 
L T t of Ber B^ i — 
SE ength/Type out of range | Pip" Length/Type FILE EAS eo d 
(MSW) Sr mpi AS ce Sit 
"CPC TE VLAN DK stacked Vlane 
agge rames : 
0x0080 - Rik, BECHARA VLAN EX RO | 0x0 
received OK (LSW) 
stacked Vlan tag Ii 
FAE Zit 
MEN eee. us Æ VLAN 8K stacked Vlane 
agge rames : 
0x0084 Se HRTF, BaBCICHARNY VLAN IÈ RO | 0x0 
received OK (MSW) 
stacked Vlan tag Ii 
FE ett 
PAUSE frames received 
0x0088 LL Ji APAUSE Wl Be Bi RO 0x0 
x OK (LSW) DWC AA (ENEE ert X 
PAUSE frames received 
0x008 LL ‘Jit APAUSE Ww Be Si RO 0x0 
x008c OK (MSW) FK DEN BI D 7 (ENEE AR X 
Control frames received . å 
. PACA Md Ay fae ill tl, (ELAN STE AE LER 
0x0090 with z . RO 0x0 
HE At 
52/52 
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offset register describe Attrib| default 
address utes | value 

with total 
unsupported opcode 
(MSW) 
Priority Flow control 
0x0098 frames received OK Successfully received frames are RO 0x0 
(LSW) PFCFrame count statistics 
Priority Flow control 
0x009c frames received OK Successfully received frames are RO 0x0 


(MSW) 


PFCFrame count statistics 


2. Configuration status register 


Configure status register TX The direction base address is 0x6000, RX The 
direction base address is 0x6800. 


(1) Transmit Configuration 


Table 2-12 Transmit Configuration Register list 


offset 
address 


Bit Bit | register 


describe 


Attrib 
utes 


default 
value 


0x0000 


UG052008 


[31:17] | Reserved 


Reserved 


RO 


0x0 


[16] 


Transmitter Reset 


Reset on sending side 
] : Reset 


R/W 


0 


Jumbo 


15 
Ha Enable 


Frame | 1: 


Jumbo mode enable 
enable 


After enabling, the sender can 


frame length. 
frame ( by 802.3 Define the maximum 
frame length 1518 byte ) 


send frames exceeding the maximum 


In-band 


14 
[14] Enable. 


FCS 


FCS Transparent transmission 
enabled 


1: enable 


After enabling, the sender will 


send clientTransport FCS Penetrate 


[13] 


Transmitter Enable 


The sender is enabled. 1: enable 


[12] 


VLAN Enable 


VLAN mode enable 

1: enable 

After enabling VLAN tagged Frames 
can be sent, maximum 

The frame length is 1522 byte. 
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Frame interval adjustment enable 
Interframe Gap | 1: bl 
[11] i SE i RW |0 
Adjust Enable After enabling, the frame interval 
adopts i ipg delay configuration 
value 
Configure the frame interval 
DIC Enabl 
Deficit Idle Count lud 
[10] 1: enable RW |0 
Enable 
start after enablingalignment Using 
DIC The way 
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offset Bit Bit | register describe Attrib] default 
address utes | value 

Transmitter Preamble transparent transmission 
[9] Preserve Preamble | enabled RW | 0 
Enable 1: enable 
preamble after enabling from client 
[8] Stacked VLAN | stacked VLAN Mode enable, 1: ww lo 
Mode Enable enabled. make 
The sender can support stacked VLAN 
frame 
[7:0] IPG delay Frame interval adjustment value R/W | Oxc 
(2) Tx Flow Control Configuration 
Table 2-13 Tx DirectionFlow Control Configuration Register list 
offset Bit Bit | register describe Attrib| default 
address utes | value 
[31:21] | Reserved Reserved RO 0 
Tx Directional flow control ( 
[20] How Control PAUSE mode) enabled RW |1 
Enable (TX) 
1: enable 
i pause req after enablingis effective 
Sg Tx Directional Flow Control ( PFC 
[19] Priority pause flow oder enable erw lo 
control enable (TX). 
1: enable 
i tx pfc px req after enabling is 
effective 
I : open 
After opening, ini tx pfc px req on the 
[18] Tx Auto PON à ta RW |1 
falling edge of 
will automatically send a pause 
time of OPFC frame, 
Let the peer TX Data flow recovery 
1: On. 
[17] Tx Auto POFF After opening ini tx pfc px req is high RW li 
and exceeds 
When the refresh time expires, the 
pause time will be automatically 
sent to 0. 
0x0004 PFC frame, let the peer TX Data 
flow recovery 
[16] PAUSE req Tx Directional flow control ( PAUSE! R/W | 0 
method) pause request 
er "— TxDirectional Flow Control ( PFC å 
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method) pause request, 


bit0Corresponding to Priority 0, 
and so on 


TxDirectional Flow Control ( PFC 


TX Priority 7 pause mode) enable pa 


[7] 
enable 1: enable 


After enabling, i tx pfc p7 reqis 
effective 


TxDirectional Flow Control ( PFC 


TX Priority 6 pause mode) enable BIN" d 


enable 


[6] 


1: enable 
After enabling, i tx pfc p6 req is 
effective 


TxDirectional Flow Control ( PFC 


TX Priority 5 pause mode) enable RW |1 


enable 


[5] 


1: enable 
After enabling, i tx pfc p5 req is 
effective 


Tx Priority 4 pause | TxDirectional Flow Control ( PFC 
mode) enable 


[4] 


enable 1: enable 
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default 
value 


After enabling, i tx pfc på req is 
effective 


TX Priority 3 pause 


TxDirectional Flow Control ( PFC 


[3] mode) enable R/W |1 
enable 
I : enable 
After enabling, 1 tx pfc p3 req is 
effective 
TX Priority 2 pause TxDirectional Flow Control ( PFC 
[2] mode) enable R/W |1 
enable 
] : enable 
After enabling, 1 tx pfc p2 req is 
effective 
TX Priority 1 pause Tx Directional Flow Control ( PFC 
[1] mode) enable R/W |1 
enable 
I : enable 
After enabling, 1 tx pfc pl req is 
effective 
TX Priority 0 pause Tx Directional Flow Control ( PFC 
[0] mode) enable RW |1 
enable 1: enable 
After enabling, i tx pfc pO req is 
effective 
(3) Tx MTU Configuration 
Table 2-14 Tx Direction MTU Configuration Register list 
offset Bit Bit | register describe Attrib} default 
address utes | value 
[31:16] | Reserved Reserved RO 0 
TxMaximum frame length 
0x0008 [15] Tx MTU Enable | configuration enabled RW |0 
I : enable 
After enabling, use the configured 
value as the maximum frame length. 
[14:0] Tx MTU Size Tx Configure the maximum frame R/W | 0x05EE 
length value 
(4) Tx Priority Quanta Configuration 
Table 2-15 Tx DirectionPriority _ Quanta Configuration Register list 
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offset Bit Bit | register describe Attrib} default 
address utes | value 

Pony 0. refresh Priority 0 PFC - quanta refresh time 
[31:16] i On the premise of a pause request , | R/W | Oxff00 
value 
0x000c a PFC frame will be resent every set time. 
Priority 0 pause 
[15:0] y E Priority 0 PRC quanta value R/W | Oxffff 
value = 
— Priority I PFC quanta refresh time 
Priority 1 refresh " 
[31:16] i On the premise of a pause request , | R/W | Oxff00 
value 
0x0010 a PFC frame will be resent every set time. 
Priority 1 pause 
[15:0] Priority I PRC quanta value R/W | Oxffff 
value — 
offset Bit Bit | register describe Attrib} default 
address utes | value 
Prosi: aches Priority 2 PFC " quanta refresh time 
[31:16] l On the premise of a pause request , | R/W | Oxff00 
value 
0x0014 a PFC frame will be resent every set time. 
Priority 2 pause 
[15:0] id P Priority 2 FC quanta value R/W | Oxffff 
value — 
Diony 3 re Priority 3 PFC - quanta refresh time 
[31:16] | On the premise of a pause request , | R/W | Oxff00 
value 
0x0018 a PFC frame will be resent every set time. 
Priority 3 pause 
[15:0] d B Priority 3 FC quanta value R/W | Oxffff 
value = 
EE E Priority 4 PFC å quanta refresh time 
[31:16] i On the premise of a pause request , | R/W | Oxff00 
value 
0x001c a PFC frame will be resent every set time. 
Priority 4 pause 
[15:0] y S Priority 4 PFC _ quanta value R/W | Oxffff 
value — 
o. Priority 5 PC quanta refresh time 
Priority 5 refresh 7 
[31:16] l On the premise of a pause request , | R/W | Oxff00 
value 
0x0020 a PFC frame will be resent every set time. 
Priority 5 pause 
[15:0] y p Priority 5 FC _ quanta value R/W | Oxffff 
value = 
Prony å aeh Priority 6 PFC - quanta refresh time 
[31:16] l On the premise of a pause request , | R/W | Oxff00 
value 
0x0024 a PFC frame will be resent every set time. 
Priority 6 pause me 
[15:0] Priority 6 PRC quanta value R/W | Oxffff 
value E 
n» Priority 7 PFC _ quanta refresh time 
Priority 7 refresh " 
[31:16] | On the premise of a pause request , | R/W | Oxff00 
value 
0x0028 a PFC frame will be resent every set time. 
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Priority 7 pause 
[15:0] | i y ^ Pals’ | Priority 7 PFC _ quanta value R/W | oxffør 
value 


(5) Tx PAUSE Quanta Configuration 


Table 2-16 Tx directionPAUSE Quanta Configuration Register list 


offset Bit Bit | register describe Attrib} default 
address utes | value 
PAUSE frame quanta refresh time 
Pause Quanta . 
[31:16] PAUSE frame will be resent every set R/W | Oxff00 
0x002c refresh value . 
time. 
[15:0] | Pause quanta PAUSE quanta value _ R/W | Oxffff 
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(6) Receive Configuration 
Table 2-17 Receive Configuration Register list 
offset Bit Bit | register describe Attrib| default 
address utes | value 
MAC the address of 
Pause frame MAC 
0x0000 [31:0] the SA that sends the control frame | R/W | 0 
address[31:0] . 
, the matching address of theDA 
that receives the control frame , 
the low byte is transmitted first 
4 
: . . 0xc200 
0x0004 [31:0] Multi address DA of received framemulti Match R/W 0001 
address 
0x0008 [31:0] Reserved Reserved R/W |0 
High 16bit forMulti address The 0x0180 
0x000c [31:0] Address high Tobit; R/W 0000 
Low 16bit for reserved 
[31:25] | Reserved Reserved RO 0 
Reset th ivi id 
[twenty | Receiver reset dco erg era R/W 0 
four] 1: Reset 
Jumbo mode enable 
Jumbo Frame | 1 : enable 
[twenty 1 , - R/W |0 
three] Enable. After enabling, the receiving 
end can receive frames exceeding 
the maximum frame length ( according 
to 802.3 Define the maximum frame 
length 1518 byte) 
FCS Transparent transmission 
In-band FCS 
[twenty enabled RW | 0 
two] Enable. 1: enable 
After enabling, the receiving end 
0x0010 will FCS Transparently passed to client 
Recei bl 
[twenty | Receiver Enable OG R/W 1 
one] 1: enable 
VLAN mode enable 
1: enabl 
[20] VLAN Enable EE RW |0 
After enabling VLAN tagged Frames can 
be received with a maximum frame 
length of 1522 bytes 
— p Preamble transparent transmission 
[19] eceiver Preserve | |, bled ele 
Preamble Enable 
I : enable 
After enabling, the receiving end 
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transparently transmits the preamble 
to the client. 
Length/Type Check is not enabled 
Length/Type Error | 1 : Disabled 
[18] SE SE RW |o 
Check Disable After disabling it, the receiving 
end no longer responds to 
Length/Type 
Check for errors 
Control frame length check is 
Control Frame d 
disabled 
[17] "iin Check 1: Disabled R/W |0 
Disable. When disabled, the receiving 
end will not send a frame 
longer than 
64byte The control frame is 
considered an error frame 
[16] Stacked VLAN | stacked VLAN mode enable 0 
Mode Enable 1: enable 


4 For example MAC The address is AA-BB-CC-DD-EE-FF , 
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offset Bit Bit | register describe Attrib| default 
address utes | value 

After enabling, the receiving end 
supports stacked VLAN frame 
MAC the address of 
Pause frame MAC . 
[15:0] SA for sending frames , DA for RW |0 
address [47:32] mE : 
receiving frames matching address 
(7) RX Flow Control Configuration 
Table 2-18 RX DirectionFlow Control Configuration Register list 
offset Bit Bit | register describe Attrib| default 
address utes | value 
[31:10] | Reserved Reserved RO 0 
Fl Ge RX Directional flow control ( 
[9] id oniro! | PAUSE mode) enable RW !1 
Enable (RX) 
I : enable 
After enabling, i pause req is 
effective 
` RX Directional Flow Control ( PFC 
Priority pause flow 
[8] mode) enable RW |0 
control enable (RX) 
I : enable 
After enabling, o rx pfc px req is 
effective 
` RX Directional Flow Control ( PFC 
RX Priority 7 pause 
[7] mode) enable RW |1 
enable 
1: enable 
After enabling, o rx pfc p7 req is 
effective 
0x0014 "un RX Directional Flow Control ( PFC 
RX Priority 6 pause 
[6] mode) enable RW |1 
enable 
I : enable 
After enabling, o rx pfc p6 req is 
effective 
"nn RX Directional Flow Control ( PFC 
RX Priority 5 pause 
[5] mode) enable RW |1 
enable 
1: enable 
After enabling, o rx pfc på req is 
effective 
` RX Directional Flow Control ( PFC 
RX Priority 4 pause 
[4] mode) enable RW |1 
enable 
I : enable 
After enabling, o rx pfc p4 req is 
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effective 


RX Directional Flow Control ( PFC 


d RX Priority 3 pause mode) enable RV] 
enable 
1: enable 
After enabling, o rx pfc p3 req is 
effective 
SE RX Directional Flow Control ( PFC 
[2] BOUL 4 pause mode) enable RW !1 
enable 
1: enable 


After enabling, o rx pfc p2 req is 
effective 


Gen RX Directional Flow Control ( PFC 
[1] riority- pause mode) enable RW !1 


SR 1: enable 


After enabling, o rx pfc pl req is 
effective 


RX Directional Flow Control ( PFC 


RX Priority 0 pause der enla i 


[0] 
pribi 1: enable 


After enabling, o rx pfc pO req is 
effective 
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(8) RX RS Status 


Table 2-19RXDirectionRS _ Status Register list 


offset Bit Bit | register describe Attrib| default 
address utes | value 


MACRS Status indication, 
defined as follows: 


00 : OK; No fault. 
[31:30] | link fault 01: Local Fault; fault detected by the PHY. | RO 0 
10: Remote Fault; fault detection 
signaled by the remote RS. 

11: Link Interruption; link temporarily 
unavailable, signaled by the PHY. 


Remote Fault | Remote Fault instruct RC/ 


0x0018 [29] Received I : RS received remote fault LH á 
[28] Local Fault | Local Fault instruct RC/ 0 
Received 1 : RS received local fault LH 
Fault inhibit 
I : Close fault deal with 
[27] Fault Inhibit After closing, receive local fault, | R/W | 0 


remote fault and link After interruption, 
it will no longer be processed according to 
the 802.3 protocol. 


[26] Link Interruption | Link Interruption instruct RC/ 0 
Detected I : RS Link received Interruption LH 
[25:0] | Reserved Reserved RO 0 
(9) RX MTU Configuration 
Table 2-20 RX Direction MTU Configuration Register list 
offset Bit Bit | register describe Attrib} default 
address utes | value 
[31:16] | Reserved Reserved RO 0 
RX Maximum frame length 
0x001c [15] RX MTU Enable | configuration enabled RW | 0 
1: enable 
After enabling, use the configured 
value as the maximum frame length. 
[14:0] | RX MTU Size RX Configure the maximum frame R/W | 0x05EE 
length value 
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(10) RX addr mask 
Table 2-21 RX Direction addr mask Register list 
offset Bit Bit | register describe Attrib| default 
address utes | value 
mac addr mask The low 32bit 
0x0020 [31:0] | mac addr mask andPause frame MACaddres | R/W | 0 
bit ` One-to-one correspondence 
i [31:16] for mac addr maskThe 
0x0024 [31:0] | addr mask High: igbi: RW |0 
[15:0]is multi addr mask The high 
16bit ; 
0x0028 [31:0] | multi addr mask multi addr mask The low 32bit R/W 
0x002c Reserved Reserved R/W 
1:16] i 
060 VE | bread ade hee fee |. | RW lo 
[15:0] is multi addr mask The high 
16bit ; 
(11) RX Loopback 
Table 2-22 RX DirectionLoopback Register list 
offset Bit Bit | register describe Attribu| default 
address tes value 
[31:8] | Reserved Reserved RO 0 
[7] mac nearend loop | 1 : Enable MAC near-end loopback R/W 0 
[6] Reserved Reserved R/W 0 
[5] pcs farend loop I : Enable PCS remote loopback R/W 0 
0x0034 [4] addr err 1: A frame with a mismatched RC/LH | 0 
address was received 
[3] crc ok 0: FCS received Error checking frames! RC/LL | 1 
[2] length_err I : length received mismatched frames RC/LH | 0 
[1] frame_too_long 1: Received a frame larger than RC/LH 
the maximum frame length 
[0] frame_too_samll I : Less than 64 bytes received frame RC/LH | 0 


PCS Register description 


PCS The register is mainly 
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status reporting, supporting APBand MDIOTwo configuration management 


interfaces ,@#2-23 for the register list S 2.6.4 Register Access" for details 


on register access . 
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Table 2-23 IOGBASE-R PCS Register list 


APB Register address 
(i p cfg addr[16:1] ) 


MDIO Register 


Register name 


address 

0x0 1.0 MDIO Register 1.0: PMA/PMD Control 1 
0x2 1.1 MDIO Register 1.1: PMA/PMD Status 1 
0x4 1.4 MDIO Register 1.4: PMA/PMD Speed Ability 

MDIO Registers 1.5 and 1.6: PMA/PMD Devices in 
0x6,0x8 1.5,1.6 

Package 
Oxa 1.7 MEDIUM Register 1.7: 10G PMA/PMD Control two 
Oxc 1.8 MEDIUM Register 1.8: 10G PMA/PMD Status two 
Oxe 1.9 MDIO Register 1.9: 10G PMD Transmit Disable 
0x10 1.10 MDIO Register 1.10: 10G PMD Signal Receive OK 
- 1.11 to 1.65535 Reserved 
0x12 3.0 MDIO Register 3.0: PCS Control 1 
0x14 3.1 MDIO Register 3.1: PCS Status 1 
0x16 3.4 MDIO Register 3.4: PCS Speed Ability 

MDIO Registers 3.5 and 3.6: PCS Devices in 
0x18,0x1a 3.5,3.6 

Package 
Oxlc 3.7 MDIO Register 3.7: 10G PCS Control 2 
Oxle 3.8 MDIO Register 3.8: 10G PCS Status 2 
- 3.9 to 3.31 Reserved 
0x20 3.32 MDIO Register 3.32: 10GBASE-R Status I 
0x22 3.33 MDIO Register 3.33: IOGBASE-R Status 2 

MDIO Register 3.34—37: 10GBASE-R Test Pattern 
0x24,0x26,0x28,0x2a 3.34-37 

Seed A0-3 

MDIO Register 3.3841: 10GBASE-R Test Pattern 
0x2c,0x2e,0x30,0x32 3.38-41 

Seed B0-3 

MDIO Register 3.42: 10GBASE-R Test Pattern 
0x34 3.42 

Control 

MDIO Register 3.43: 10GBASE-R Test Pattern 
0x36 3.43 

Error Counter 
- 3.44 to 3.65519 Reserved 
- 3.65520 to 3.65534 | Reserved 

MDIO Register 3.65535: 125 Microsecond Timer 
0x38 3.65535 

Control 

Note: ^ - ” means there is no corresponding register. 
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Table 2-24 PMA/PMD Control 1 


Chapter 2 IP Usage Guide 


Bit Bit 


register 


describe 


Attribu 
tes 


default 
value 


1.0.15 


Reserved 


Reserved 


RO 


0 


1.0.14 


Reserved 


Reserved 


RO 


0 


1.0.13 


Speed selection 


(LSB) 


1.0.6 1.0.13 

1 = bits 5:2 select speed 
0 = 1000 Mb/s 

1 = 100 Mb/s 

0 0 = 10 Mb/s 


O =e Fe 


RO 


1.0.12 


Reserved 


Reserved 


RO 


1.0.11 


Reserved 


Reserved 


RO 


1.0.10:7 


Reserved 


Reserved 


RO 


1.0.6 


Speed selection 


(MSB) 


1.0.6 1.0.13 
1 ] = bits 5:2 select speed 
1 0 = 1000 Mb/s 
0 1 = 100 Mb/s 
0 = 10 Mb/s 


RO 


1.0.5:2 


Speed selection 


5432 

I 1 x x = Reserved 
101x- Reserved 
1001 —400 Gb/s 
1000-200 Gb/s 
0111-75 Gb/s 
0110=2.5 Gb/s 
0101 = Reserved 
0100-25 Gb/s 
0011-100 Gb/s 
0010-40 Gb/s 
000 1 = 10PASS-TS/2BASE- TL 
0 0 0 0 = 10 Gb/s 


RO 


1.0.1 


Reserved 


Reserved( The agreement is 
defined as PMA Remote loopback 
, this function is in HSSTHP 
internally completed, 


meaningless here ) 


RO 


1.0.0 


Reserved 


Reserved( The agreement is 
defined as PMA proximal ring 
Back, this function is in 
HSSTHP Completed internally, 


meaningless here ) 


RO 
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2. PMA/PMD Status 1 
Table 2-25 PMA/PMD Status 1 
Bit Bit register describe Attribu | default 
tes value 
1.1.15:8 Reserved Reserved RO 0 
1.1.7 Local Fault 1 = Local Fault detected RO 0 
1.1.6:3 Reserved Reserved RO 0 
Receive Link . . RO/ 
1.1.2 1 = Receive Link UP 1 
Status LL 
Power down 
1.1.1 Ss fixed to 1 RO 1 
ability 
1.1.0 Reserved Reserved RO 0 
3. PMA/PMD Speed Ability 
Table 2-26 PMA/PMD Speed Ability 
Bit Bit register describe Attribu| default 
tes value 
1.4.15:1 Reserved Reserved RO 0 
1 = PMA/PMD is capable of operating 
1.4.0 10G capabl Medi RO | 1 
WW vr 0 = PMA/PMD is not capable of 
operating at 10 Gb/s 
4. PMA/PMD Devices in Package 
Table 2-27 PMA/PMD Devices in Package 
Bit Bit register describe Attribu| default 
tes value 
1 = Vendor-specific device 2 present in 
PIR vendor specific | package RO B 
Device 2 Present 0 = Vendor-specific device 2 not 
present in package 
1 = Vendor-specific device 1 present in 
16:14 Keen package | RO 0 
device Ipresent 0 = Vendor-specific device 1 not 
present in package 
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1.6.13 Reserved Reserved RO 0 
1.6.12:0 Reserved Reserved RO 0 
1.5.15:6 Reserved Reserved RO 0 
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Bit Bit register describe Attribu | default 
tes value 
1 = DTE XS present in package 
1.5.5 DTE XS present i RO 0 
0 = DTE XS not present in package 
1 = PHY XS present in package 
1.5.4 PHY XS present i RO 0 
0 = PHY XS not present in package 
1 = PCS present in package 
1.5.3 PCS present . RO 1 
0 = PCS not present in package 
1 = WIS present in package 
1.5.2 WIS present . RO 0 
0 = WIS not present in package 
I = PMA/PMD present in package 
1.5.1 PMD/PMA present - RO 1 
0 = PMA/PMD not present in package 
1 = Clause 22 registers present in 
150 Clause 22 registers | package Leo å 
present 0 = Clause 22 registers not present in 
package 
5. 10G PMA/PMD Control 2 
Table 2-28 PMA/PMD 
Control 2 
Bit Bit register describe Attribu| default 
tes value 
1.7.15:4 Reserved Reserved RO 0 
PMA/PMD Type 
1.7.3:0 : 10GBASE- R RO 0x5 
Selection 
6. 10G PMA/PMD Status 2 
Table 2-29 PMA/PMD Status 
2 
Bit Bit register describe Attrib| default 
utes | value 
15 14 
I 0= Device responding at this address 
1.8.15:14 | Device present I 1=No device responding at this address | RO 0x2 
0 1=No device responding at this address 
0 0= No device responding at this address 
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1 = PMA/PMD has the ability to detect a 
1813 Transmit Local fault condition on the transmit path RO 
Fault Ability 0 = PMA/PMD does not have the ability to 
detect a fault condition on the transmit path 
1812 Receive Local | I = PMA/PMD has the ability to detect a RO 
Fault fault condition on the 
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Bit fil Bes fiiv ett | FME 
Ability receive path 
0 =PMA/PMD does not have the ability to 
detect a fault condition on the receive path 
. 1 = Fault condition on transmit path 
1.8.11 Transmit fault a . RO 0 
0 = No fault condition on transmit path 
. 1 = Fault condition on receive path 
1.8.10 Receive fault 2 . RO 0 
0 = No fault condition on receive path 
1 = PMA/PMD has extended abilities listed 
Extended in register 1.11 
1.8.9 We RO 0 
abilities 0 = PMA/PMD does not have extended 
abilities 
. | 1 = PMD has the ability to disable the 
PMD transmit . 
. transmit path 
1.8.8 disable A . RO 0 
bilit 0 = PMD does not have the ability to disable 
nid the transmit path 
1 = PMA/PMD is able to perform 
10GBASE-SR 10GBASE-SR 
1.8.7 . RO 0 
ability 0 = PMA/PMD is not able to perform 
10GBASE-SR 
1 = PMA/PMD is able to perform 
10GBASE-LR 10GBASE-LR 
1.8.6 Dn i RO 0 
ability 0 = PMA/PMD is not able to perform 
10GBASE-LR 
1 = PMA/PMD is able to perform 
10GBASE-LX4 | 10GBASE-LX4 
1.8.4 M 1 RO 0 
ability 0 = PMA/PMD is not able to perform 
10GBASE-LX4 
1 = PMA/PMD is able to perform 
10GBASE-SW 10GBASE-SW 
1.8.3 Ss . RO 0 
ability 0 = PMA/PMD is not able to perform 
10GBASE-SW 
1 = PMA/PMD is able to perform 
10GBASE-LW 10GBASE-LW 
1.8.2 Së . RO 0 
ability 0 = PMA/PMD is not able to perform 
10GBASE-LW 
1 = PMA/PMD is able to perform 
10GBASE-EW 10GBASE-EW 
1.8.1 D . RO 0 
ability 0 = PMA/PMD is not able to perform 
10GBASE-EW 
1 = PMA has the ability to perform a local 
PMA local : 
loopback function 
1.8.0 loopback d RO 1 
bilit 0 = PMA does not have the ability to 
abili 
i perform a local loopback function 
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7. 10G PMD Transmit Disable 
Table 2-30 PMD Transmit Disable 
Bit Bit register describe Attrib| default 
utes | value 
1.9.15:1 Reserved Reserved RO 0 
Global PMD | 1 = Disable transmitter output 
1.9.0 M . RO 0 
transmit disable 0 = Enable transmitter output 
8. 10G PMD Signal Receive OK 
Table 2-31 PMD Signal Receive OK 
Bit Bit register describe Attrib| default 
utes | value 
1.10.15:1 Reserved Reserved RO 0 
Global PMD 
1.10.0 ( S T . 1 = Signal detected on receive 
. receive signal i i RO 0 
generation 0 = Signal not detected on receive 
detect 
code note 
) 
9. PCS Control 1 
Table 2-32 PCS Control 1 
Bit Bit register describe Attrib| default 
utes | value 
1 = block reset R/W 
3.0.15 Reset i 0 
0 = Normal operation SC 
40.14 Loopback 1 = Enable loopback mode 0 
.0. a R/W 
odes 0 = Disable loopback mode 
13 6 
. I 1=bits 5:2 select speed 
3.0.13 Speed selection . RO 1 
0 x=unspecified 
x  0= unspecified 
3.0.12 Reserved Reserved RO 
3.0.11 Reserved Reserved RO 
3.0.10:7 Reserved Reserved RO 
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13 6 
. ] 1=bits 5:2 select speed 
3.0.6 Speed selection . RO 
Ox _=unspecified 
x  O-unspecified 
. 5432 
3.0.5:2 Speed selection RO 


1 Ixx = Reserved 
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Bit Bit register describe Attrib} default 
utes | value 
1011 = Reserved 
1010-400 Gb/s 
1001 —200 Gb/s 
1000-5 Gb/s 
011122.5 Gb/s 
0110 - Reserved 
0101 —25 Gb/s 
0100-100 Gb/s 
0011 —40 Gb/s 
0010-2 10/1 Gb/s 
0001-2 IOPASS-TS/2BASE-TL 
0000-10 Gb/s 
3.0.1:0 Reserved Reserved RO 0 
10. PCS Status 1 
Table 2-33 PCS Status 1 
Bit Bit register describe Attrib| default 
utes | value 
3.1.15:8 Reserved Reserved RO 0 
3.1.7 Local Fault 1 = Local Fault detected RO 0 
3.1.6:3 Reserved Reserved RO 0 
BO PCS receive link | 1 = PCS receive link up RO/ 0 
status 0 = PCS receive link down LL 
1 = PCS supports low-power mode 
3.1.1 hod ES 0 = PCS does not support low-power RO 0 
Ability 
mode 
3.1.0 Reserved Reserved RO 0 
11. PCS Speed Ability 
Table 2-34 PCS Speed Ability 
Bit Bit register describe Attrib} default 
utes | value 
3.4.15:1 Reserved Reserved RO 0 
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1 = PCS is capable of operating at 10 Gb/s 
3.4.0 10G Capable 0 = PCS is not capable of operating at 10 | RO 1 
Gb/s 
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12. PCS Devices in Package 
Table 2-35 PCS Devices in Package 
Bit Bit register describe Attrib| default 
utes | value 
1 = Vendor-specific device 2 present in 
2615 Neder specific | package . . RO 0 
Device 2 Present 0 = Vendor-specific device 2 not present 
in package 
1 = Vendor-specific device 1 present in 
3614 Vendor Specie package . | RO 0 
device I present 0 = Vendor-specific device 1 not present 
in package 
3.6.13 Reserved Reserved RO 
3.6.12:0 Reserved Reserved RO 
3.5.15:6 Reserved Reserved RO 
1=DTE XS ti k 
3.5.5 DTE XS present EE RO lo 
0 — DTE XS not present in package 
] - PHY XS ti k 
3.5.4 PHY XS present Pr Ven Se RO 0 
0 = PHY XS not present in package 
1=PCS ti k 
353 PCS present Rue E io RO l 
0 = PCS not present in package 
1 = WIS ti k 
3.5.2 WIS present a vg eg RO 0 
0 = WIS not present in package 
1 = PMA/PMD present in package 
3.5.1 PMD/PMA present : RO l 
0 = PMA/PMD not present in package 
. 1 = Clause 22 registers present in package 
Clause 22 registers . 
3.5.0 0 — Clause twenty two registers not RO 0 
present : 
present in package 
13. 10G PCS Control 2 
Table 2-36 10G PCS Control 
2 
Bit Bit register describe Attrib| default 
utes | value 
3.7.15:4 Reserved Reserved RO 0 
3.7.3:0 PCS type selection | IOGBASE- R RO 0 
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14. 10G PCS Status 2 
Table 2-37 PCS Status 2 
Bit Bit register describe Attrib} SLL IS 
utes 
15 14 
I 0= Device responding at this address 
I 1 = No device responding at this 
. address 
3.8.15:14 Device present . . : RO 0x2 
0 1 = No device responding at this 
address 
0 0 = No device responding at this 
address 
3.8.13:12 | Reserved Reserved RO 0 
: 1 = Fault condition on transmit path RO/ 
3.8.11 Transmit fault M . 0 
0 = No fault condition on transmit path LH 
. 1 = Fault condition on the receive path RO/ 
3.8.10 Receive fault N . 0 
0 = No fault condition on the receive path | LH 
3.8.9:3 Reserved Reserved RO 0 
1 = PCS is able to support IOGBASE-W 
IOGBASE-W PCS type 
3.8.2 . RO 0 
capable 0 = PCS is not able to support 
10GBASE-W PCS type 
I = PCS is able to support IOGBASE-X 
10GBASE-X PCS type 
3.8.1 . RO 0 
capable 0 = PCS is not able to support 
10GBASE-X PCS type 
I = PCS is able to support IOGBASE-R 
IOGBASE-R PCS types 
3.8.0 . RO 1 
capable 0 = PCS is not able to support 
10GBASE-R PCS types 
15. 10GBASE-R Status 1 
Table 2-38 IOGBASE-R Status 1 
Bit Bit register describe Attrib| default 
utes | value 
3.32.15:13 | Reserved Reserved RO 0 
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1 = BASE-R or any MultiGBASE-T PCS 
receive link up 

0 = BASE-R or any MultiGBASE-T PCS 
receive link down 


10GBASE-R Link 
Status 
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Bit Bit register describe Attrib} default 
utes | value 
3.32.11:4 Reserved Reserved RO 0 
1 = PCS is able to support PRBS9 pattern 
IOGBASE-R . 
testing 
3.32.3 PRBS9 pattern : RO 1 
. m 0 = PCS is not able to support PRBS9 
testing ability . 
pattern testing 
1 = PCS is able to support PRBS31 
10GBASE-R . 
pattern testing 
3.32.2 PRBS31 pattern . RO 1 
. m 0 = PCS is not able to support PRBS31 
testing ability . 
pattern testing 
1 = BASE-R PCS reporting a high BER 
3.32.1 Hi BER 0 = BASE-R PCS not reporting a high RO 0 
BER 
1 = BASE-R or any MultiGBASE-T PCS 
BASE-R PCS locked to received blocks 
3.32.0 : RO 0 
block lock 0 = BASE-R or any MultiGBASE-T PCS 
not locked to received blocks 
16. 10GBASE-R Status 2 
Table 2-39 1OGBASE-R Status 2 
Bit Bit register describe Attrib| default 
utes | value 
1 = BASE-R PCS has block lock RO/ 
3.33.15 Latched block lock | 0 = BASE-R PCS does not have block iL 0 
lock 
1 = BASE-R PCS has reported a high 
BER RO/ 
3.33.14 Latched high BER . 0 
0 — BASE-R PCS has not reported a high | LH 
BER 
RO/ 
3.33.13:8 BER BER counter NR/ |0 
RC 
RO/ 
3.33.7:0 Errored blocks Errored blocks counter NR/ |0 
RC 
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17. 10GBASE-R Test Pattern Seed A0—3 
Table 2-40 1OGBASE-R Test Pattern Seed A03 
Bit Bit register describe Attrib| default 
utes | value 
3.37.15:10 | Reserved Reserved RO 0 
Test patt dA 
3.37.9:0 4 SSMUS Test pattern seed A bits 48-57 RW |0 
Test pattern seed A . 
3.36.15:0 j Test pattern seed A bits 32-47 RW | 0 
Test patt dA 
3.35.15:0 nå pattern SE | Test pattern seed A bits 16-31 RW | 0 
Test patt dA 
3.34.15:0 0 NUS Test pattern seed A bits 0-15 RW |0 
18. 10GBASE-R Test Pattern Seed BO 3 
Table 2-41 10GBASE-R Test Pattern Seed BO-3 
Bit Bit register describe Attrib| default 
utes | value 
3.41.15:10 | Reserved Reserved RO 0 
Test patt dB 
3.41.9:0 3 PA Test pattern seed B bits 48-57 RW |0 
Test pattern seed B i 
3.40.15:0 3 Test pattern seed B bits 32-47 RW | 0 
Test patt dB 
339150 | | st pattern SC | Test pattern seed B bits 16-31 RW | 0 
Test patt dB 
3.38.15:0 "n pattern Secc | Test pattern seed B bits 0-15 RW |0 
19. 10GBASE-R Test Pattern Control 
Table 2-42 IOGBASE-R Test Pattern Control 
Bit Bit register describe Attrib| default 
utes | value 
3.42.15:7 Reserved Reserved RO 0 
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Single Lane PHY 

1 = Enable PRBS9 test-pattern mode on 
BASE-R PRBS | it path 

e transmit pa 
3.42.6 | transmit Pd RW |o 

0 = Disable PRBS9 test-pattern mode on 
test-pattern i 

the transmit path 
enable 
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Bit Bit register describe Attrib} default 
utes | value 
1 = Enable PRBS31 test-pattern mode on 
Single Lane PHY | the receive path 
BASE-R PRBS31 | 0 = Disable PRBS31 test-pattern mode on 
3.42.5 . . RW |0 
receive test-pattern | the receive path 
enable PS: PRBS31 IRÉ HSSTHP, WA 
fran NE 
. 1 = Enable PRBS31 test-pattern mode on 
Single Lane PHY . 
the transmit path 
BASE-R PRBS31 . 
. 0 = Disable PRBS31 test-pattern mode on 
3.42.4 transmit : RW |0 
the transmit path 
test-pattern 
bl PS : PRBS31 Function is located in 
ee HSSTHP, please send 
Register has no effect 
Transmit 1 = Enable transmit test pattern 
3423 Weg RW | 0 
test-pattern enable | 0 = Disable transmit test pattern 
Receive 1 = Enable receive test-pattern testing 
3.42.2 : . . RW |0 
test-pattern enable | 0 — Disable receive test-pattern testing 
1=S test patt 
3.42.1 Test-pattern select Eege RW |0 
0 = Pseudo random test pattern 
1=Z dat tt 
3.42.0 Data pattern select EE RW | 0 
0 = LF data pattern 
20. 10GBASE-R Test Pattern Error Counter 
KR 2-43 IOGBASE-R Test Pattern Error Counter 
Bit Bit register describe Attribu| default 
tes value 
Test- pattern error 
3.43.15:0 Error counter RO/RC | 0 
counter 
21. 125 Microsecond Timer Control 
Table 2-44 125 Microsecond Timer Control 
Bit Bit register describe Attrib} default 
utes | value 
3.65535.15:0 125 us timer BER monitor module requires 125us R/W | Oxdead 
control for 
examine. 
UG052008 www.pangomicro.com 84/84 


IN s MTT s Y EET EVA 


SHENZHEN PANGO MICROSYSTEMS CO.LTD Chapter 2 IP Usage Guide 
HSSTHP IP Register description 


Ld 


HSSTHP IP For register description, please refer to 
Series FPGA High speed serial transceiver 


UG050008 Titan2 


( HSSTHP) User Guide [8] and UG051004 Titan2 HSSTHP IP UserGuide [9]. 


Register access 


10G MAC+PCS IP Provides two register configuration management 
interfaces - APB Interfaces and MDIO interface. Configuring ” MDIO" via the 
interface Enable “Select whether to enable MDIO interface. For detailed 
description, please refer to “ 2.3.12 Configure IP parameters ` 
€  MDIO When the interface is enabled, 10G MAC+PCS IP Via MDIO Interface 
operation HSSTHP IPand PCS 
register, through APB Interface operation MAC Core register. 


e  MDIO When the interface is disabled, 10G MAC+PCS IP byAPB Interface 
operation HSSTHP IP, PCS 


and MAC Core register. 
1. MDIO The interface is not enabled 


If MDIO is configured When the interface is disabled, 10G MAC+PCS IP byAPB ` 
Interface to HSSTHP IP , PCS and MAC Core registers to operate. APB 
corresponding to different registers For the interface address and data 


mapping relationship , see Table 2-45. 


Table 2-45 APB Address data mapping table ( MDIO disable ) 


i p cfg addr[20:18] register APB Bus address / data 
mapping 
1 p cfg addr[17:2] 

100 MAC Core register i p cfg wdata[31:0] 


o p cfg rdata[31:0] 
i p cfg addr[16:1] 

010 PCS register i p cfg wdata[15:0] 
o p cfg rdata[15:0] 
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i p cfg addr[15:0] 
1 p cfg wdata[7:0] 
o p cfg rdata[7:0] 


HSSTHP IP register 


(1) HSSTHP IP Register access 


When i p cfg addr[20:18]=001 When operating HSSTHP IP register. 
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€ ip cfg addr[15:0] is HSSTHP IP The effective address of the register; 


€ ip cfg rdata[7:0] andi p cfg wdata[7:0] are HSSTHP IP Register valid data; 
(2) PCS Register access 
When i_p_cfg_addr[20:18]=010 When operating PCS register. 


€ i p cfg addr[16:1] is PCS The effective address of the register; 


€ ip cfg rdata[15:0] andi p cfg wdata[15:0] are PCS Valid data in the register; 
(3) MAC Core Register access 


When i p cfg addr[20:18]=100 When, the operation reads and writes MAC Core 
register. 


€ i p cfg addr[17:2] is MAC Core The effective address of the register; 


€ ip cfg rdata[31:0] and i p cfg wdata[31:0] are MAC Core Register valid data. 
2. MDIO Interface enable 


If MDIO is configured Interface enable, 10G MAC+PCS IP Via MDIO Interface 
access HSSTHP IP and PCS 


register , through APB Interface access MAC Core register. 


(1) HSSTHP IP Register access 


HSSTHP Registers and PCS Register shared i phy addr Configure PRTAD. 


Users need to pass i hssthp device addr Port to HSSTHP Make a device addr 


settings, at this time the user reads and writes HSSTHP through MDIO DEVAD 


corresponding to the register Need and port i hssthp device addr be consistent. 


Since the PCS register has occupied Ox1 and 0x3, the user needs to configure 


i hssthp device addr to other values. 


(2) PCS Register access 


MDIO Interface enable, 10G MAC+PCS IP Via MDIO Interface operation PCS 
register. 


(3) MAC Core Register access 
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MDIO Interface enable, 10G MAC+PCS IP byAPB Interface operation PCS 
register. 


typical application 


10G MAC+PCS IP For typical applications, please refer to " 2.4 Example 
Design”. 
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Instructions and Notes 


Clock constraints 


In the generated Example Design Engineering constraint file ipsxe lOgmac.fdc 
, HSSTHP has been IP 


The output clock is bound to the global clock. TakeExample Design Project 
example: 


define attribute (t:ipsxe lOgmac dut vl 0 u0.U ipsxe l0gmac inst00.ipm2t_l0gmac hssthp u0.0 p refck2core 0) (PAP CLOCK ASSIGN) (GTP CLKBUFG) 


define attribute (t:ipsxe lO0gmac dut vl 0 u0.U ipsxe lO0gmac inst00.ipm2t lO0gmac hssthp u0.0 p clk2core tx 0) (PAP CLOCK ASSIGN) (GTP CLKBUFG) 


define attribute (t:ipsxe l0gmac dut vl 0 u0.U ipsxe 10gmac inst00.ipm2t lOgmac hssthp u0.o p clk2core rx 0) (PAP CLOCK ASSIGN} (GIP CLKBUFG) 


physical constraints 


In the generated Example Design Engineering constraint file ipsxe lOgmac.fdc 
in, HSSTHP has been IP 


Serdes Channel and reference clock input locations are physically constrained. 
TakeExample ` Design For example: 


stO0.ipm2t l0gmac hssthp uO.U GTP HSSTHP WRAPPER.CHANNELO ENABLE.U LANEO WRAP.U LANEO) (PAP LOC) (HSSTRI :U0 HSSTHP LANE) 


"P 664 1530 
stO0.ipm2t 10gmac hssthp u0.U GTP HSSTHP WRAPPER.HPLL ENABLE.U HPLL WRAP.U HPLL) (PAP LOC) TESSTHP 664 1 330 s | HSSTHP COMMON) 


^ 


Users can refer to " UG051004 Titan2 HSSTHP IP UserGuide” [9] to modify 


the constraints based on the actual situation of the board to adapt to 


actual usage needs. 
IP clock solution 


10G MAC+PCS IP The clock used by the data link has 3 Three: o usrclk , 


o pclk tx, o pclk rx, the clock scheme is shown in Figure 2-19. 


€ o usrclk Enter clock and IP for user dataData output clock, clock frequency is 
156.25MHz ; 


€ o pclk tx for internal PCS Tx Data transmission clock, clock frequency is 
161.1328125MHz ; 


€ o pclk rx for internal PCS RX Data receiving clock, the clock frequency is 
161.1328125MHz. 
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MAC IP WRAPPER 


MAC&PCS 


MAC core PCS HSSTHP IP 


HSSTHP 
WRAPPER 


= 


RST 


[ 3 HSSTHP 


10gmac_rst_gen 


Figure 2-19 10G MAC+PCS Clock scheme block diagram 


Resistance correction 


the HSSTHP used . 
1. scene one 


IP Use HPLL And HPLL Constrained to HSSTHP 4, at this time IP port 
o p calib done Valid; the user needs to reset and release i ext rstn after 


o p calib done is pulled high . 
2. Other scenes 


For other application scenarios besides the above “Scenario 1”, at this 
time IP port op calib done Invalid, the user needs to change 
«project path-/rtl/ipsxe 10gmac hssthp/ipm2t lO0gmac hssthp tmplc.v The contents in 
are manually transplanted into the project, the corresponding ports are 
connected, and in .fdcAdd physical constraints to the file. See 
Table 2-46 for the port meanings of the instantiated modules in 


ipm2t_10gmac_hssthp_tmplc.v . 
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port description 


Interface name clock domain 


input 
Output _ 


describe 


P_CFG RST HPLL | async 


enter 


Resistance correction module 

reset port, high effective; 

reset is only valid during 
resistance correction; 

Infxamle Design adopted in 

hsst cfg soft rstn Corresponding reset. 


P CFG CLK HPLL | clock 


enter 


Resistance correction module clock 
port, connected to APB When 
configuring 


bell; in Example Design pcik is used in. 


p calib en P CFG CLK HPLL 


enter 


Resistance correction module enable 
port, fixedly connected to l; 


p calib done P CFG CLK HPLL 


output 


Resistance correction module 
completion indication signal 
1: Indicates that resistance 
correction is completed; 


0: Indicates that the resistance 


correction has not been completed; 


uart ctrl Module read and write operation example 


1. Read operation 


Read address 0x000001 The data: ” 0x000001 ” +” 0x72" , which is 0x00000172 . 


2. write operation 


To address 0x000001 Write 0x02: ” 0x00000002 " +” 0x000001 ^ +” 0x77”, for 


0x0000000200000177 . 


Flow control mechanism description 


1. Flow control configuration 


10G MAC-PCS IP Provides two flow control mechanisms: PAUSE and PFC. 


The enable control of the two mechanisms can be controlled through ports or 


” 


registers. For details, see 


Configuration status register ” 


UG052008 www.pangomicro.com 


2.5.1 1 


IP Interface List 
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€ Uncheck ” IEEE802.1Qbb Priority-based Flow Control ": IP After instantiation, 


there is only PAUSE inside ; 


e Check ” IEEE802.1Qbb Priority-based Flow Cont r o 1 " : I P PAUSE is included 
internally after instantiation 


and PFC, PAUSE Enable is turned on by default. 


UG052008 www.pangomicro.com SE 


m s Lia s Y ld OU EB = ER Zo) 


SHENZHEN PAHGO MICROSYSTEMS CO.LTD Chapter 2 IP Usage Guide 


Notice: 


Only one of the flow control mechanisms can be selected during use. 


2. PON/POFF Features 


10G MAC+PCS IP for PAUSE/PFC Flow control provides two functions: PON and 
POFF. 


€  PONEnable: When 10G MAC+PCS IP TX detected The falling edge ofthe *req ? 
signal of directional flow control will send a control frame with a 
corresponding time parameter of 0 at the time point when the control 
frame can be sent. 

€ POFF Enable: 10G MAC+PCS IP After the set control refresh time is 
reached, a time point at which the control frame can be sent will be 


found to send a new control frame. 


Take PFC For example, in PON and POFF Enable, PFCWhen the corresponding 


function is enabled, PFC The sending mechanism is shown in Figure 2-20. 


iix pe pO req 


i ix ple på req IN N 


Lx pl på req $ $ 


itx pic på req $ $ 


EE $ $ 


y 
y 
d 
ip på req § $ $ 
$ 
$ 


|b pk på req $ $ 


PLI $ $ 


i pfe. quarta refresh value sepu eo arp or sepa p si s: 7 EES 


internal quanta ont 


i_pfe_quanta UL FAT AA i 


TXPFC fame. 


ï 
N 
PFC frame priority enable, vector po] på i 
8 


PFC frame time vector " K 


Figure 2-20 PONand POFF Enable PFC Sending mechanism diagram 


IP Debugging means 


Example Design MediurDebugCore and output status signals can monitor 10G 
MAC+PCS IP link status and send and receive data. 
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DebugCore For the signal list and status indication signal list, please 


refer to Table 2-8. and Table 2-5. 


Example Design UART in Can read IP The value of the status register is 
used to monitor the link status. 


5 Such as PAUSE i pause req , or PFC i tx pfc p0 req wait. 


UG052008 www.pangomicro.com 94/94 


TU jme EB PR 


SHENZHEN PANGO MICROSYSTEMS CO.LTD Chapter 2 IP Usage Guide 


UART For the use of modules, please refer to ” 2.4.3 1 uart ctrl”. 
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Reference documentation 


[1] Pango Design Suite Quick Start Tutorial 


[2] Pango Design Suite User Guide 


[3] IP Compiler User Guide 

[4] Simulation User Guide 

[5] User Constraint Editor User Guide 

[6] Physical Constraint Editor User Guide 
[7] Route Constraint Editor User Guide 


[8] UG050008 Titan2 Series FPGA High Speed Serial Transceiver ( HSSTHP ) 
User Guide 


[9] UG051004 Titan HSSTHP IP UserGuide 
Glossary 


1 


10GBASE-R An IEEE 802.3 physical coding sublayer for serial 10 Gb/s 
operation. (See IEEEStd 802.3, Clause 49.) 


A 

APB Advanced Peripheral Bus 

C 

CDR Clock Data Recovery 

H 

HSSTHP High Speed Serial Transceiver High Performance 


UG052008 www.pangomicro.com 96/96 


m s TI s Y il OU EB = NR Aa 


SHENZHEN PANGO MICROSYSTEMS CO.LTD 


MDIO 


UG052008 


Latching High 


Latching Low 


Management Data Input/Output 


Media Access Control 


Non Roll-over 


Physical 

Physical Code Sublayer 
Physical Media Attachment 
MAC Control PAUSE operation 


MAC Control PFC operation 


Read 
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WR Write 
ÆRET 
D 
DEVAD device address 
I 
IPC IP Compiler 
P 
PDS Pango Design Suite 
PCE Physical Constraint Editor 
PRTAD port address 
U 
UCE User Constraint Editor 
statement 
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The copyright of this document belongs to Shenzhen Ziguang Tongchuang 


Electronics Co., Ltd., and all rights are reserved. No company or individual may 


publish, reproduce, or otherwise disclose or distribute any part of this 


document to a third party without written permission . 


will definitely pursue its legal responsibility. 
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This document only provides phased information, and the content contained 
in this document may be updated at any time according to the actual situation 
of the product without prior notice . Our company does not assume any legal 


responsibility for direct or indirect losses caused by improper use of this 


document. 
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This document is provided ”as is” without warranty of any kind, including 
any warranty of merchantability, fitness for a particular purpose, or non- 
infringement, and any warranty mentioned elsewhere in any proposal, 
specification or sample. No license, express or implied, to the use of any 
intellectual property rights is granted herein by estoppel or otherwise. 


The company reserves the right to modify documents related to the 
company s series of products at any time without prior notice. 
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